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ABSTRACT 

This teacher's guide is designed to a^d 'in the 
incorporation of proaramable calculators in the school mathematics 
program for pupils in qjrade 11. Warnj^gs include the need- for care in 
modifying the curriculum so that students are not punished in the 
process. The concept of "black boxing," of letting the computer or 
calculator take charge of education. Is stated as a corcerji that 
pupils may lose conceptual understanding of computation and take for * 
ara^ted that these devices can carry out difficult computations 
easily and efficiently. However, the benefits are seen to. present 
powerful arguments for calculator use in the instructional program. 
I? addition to discussing the< pros and^cons of programafcle 
calculators, the brief introduction gives ideas on student access to 
calculators, rules and 'guidelines for calculator selection, 
approaches to classroom presentation, and hints on calculat cr-caused 
changes in classroom dynamics. The bulk of this document consists of 
arswers to prpblems from the student textbook. (MP) 
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USING CALCULATORS IN MATHEMATICS 11 . 

TEACHER'S GUIDE * 
Introduction 

Calculating tools have been utilized over the full span of 

civilisation. The earliest records indicate that various fonns cf 

abacus-like apparatus were used still earlier. Today's hand held - 

calculator provides t ^ ie latest step in the development of these 

labor saving devices. But these pocket-sized tools represent more 

than a difference in, degree from their predecessors, such devices as 

''slide rules; they represent a difference in kind, They triple or 

quadruple the number of digits accurate]^ determined by a slide rule 4 , 

thus multiplying accuracy by some ten mil/lion times'. They carry out 

remarkably complex calculations /fhat astound those of us who used 

paper ^ . penci 1 , specialized tables, and much* time to compute in the 

"old days" of j ust ten years ago [ Mius ve have in a few seconds of w 
y 

key punching: 



<;os 32 14 30" = . 550541 



and 

I 1/3 = 3.4153702 



Consider computing those values to. half . this number of digits of ac- 
curacy before calculator access. 

And now the programipables : the power of a* half million dollar 
computer of twenty years ago shrunk into a $50 - $100 pocket-sized 



C ■ " ' ^machine. Who^e new vestas are opened to us^ One of W earliest 

* ' 

examples of practical use, of a programmable communicated to me is 
one that will app-eal to teachers', 

\ ' - 

- ' a school bargaining team was ^presented a modified . 

' f salar^proposal by a school board, 7 a proposal the 

• ^ board negotiator said would requir^ a postponement 

• \ so that the full scale could be calculated. "No 
. need, 1 ' said thtf teacher representative, "We'R cal- 
culate that for you in'ten minutes, 1 ' And «o they 
did,* providing not onLy the scale' itself but also 
• . ' 'the cost of implementing that scale for current^ staff : 

all ialculated on a programmable! ^Needless to say, 
the board was impressed. 



1 



To^ example, a simple program like the following would generate a 
column in a 5% per step increase schedule:'. 

HP- 25 TI - 58 - 



01 ENTER 



01 £bi 



02 



03 ° 3 
-04 0 , ° 4 



05 5 



05 6 



06 X 06 5 

07 R/S** 07 

08 GTQ 0] 08' R/S 

09 • GTO 



The base salary is keyed into the calculator, R/S is pressed, 
and subsequent steps are read each time the calculator stops. ' 
restart R/S is pressed again. For example, a scale starting at 

„ $ 1 „^*_4„,> 4^ ot-^nc UOljIH PI VP 



$9800.00 
10290.00 
10804.50 
11344,72 
11911.96. jstc. 
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Thi^ simple but suggestivpTV ample only reaches «the border of the 
wide I'aage of programming, applications.- , 

The rjady availabi lity "trf pfogrammable hand he lei calculators 
does not, of course, by itself imply that they should be used in • 
the school mathematics program. Unless a useful role in the curriculum 
can be found for them, they belong there no more, than does another 
recent invention, the hula hoop. r Despite our facetious example, this 
is, we believe, an important issue. The school mathematics program 
is already a full one and we should always think carefully about 
tinkering with it. Curriculum workers have too often thought in terrs 

of program additions rather than the more .appropriate program repl^le- 

) ; 

merits. Whep something new entersK some thing *3ld r\ust exit. 

\. 

Our experience so far with programmable*; convinces us-that 

♦ 

there is an appropriate role for them in the grade eleven pr*>gramjas 
it is presently constituted. In fact we have convinced ourselves of 
the truth of the following postulates : ^ 



• The^ calculator is useful in. a numb^t of topics involving 
- t computation. Inversely, reasonable use of che calculator 



is restricted to those topics. Understanding this strict 
deliniation is important; th*> ^i** of a, ca Irijlat^r in 

4 

every day of the school year is popular but wron£-headed . 
• Gadget fascination sets traps as you""address even appropriate 
cur ricular. units . MaVing with the calculator ip fun and 
easily takes students and teachers away from mathematical 



¥ 



p concerns,* - 

* There are activities that deserve either to be dis- ' 
carded Dr to be severely reduced in this calculator 
age, thus providing some of the curricular space for 
calculators . 

v 

• * When using the calculator in the mathematics program, 

great care- must be taken to avoid "black boxing" con- 
cepts. ' ^ 



In developing the textual materials for this program we have sought to 

\ 

respond to these postulates. Now consider their meaning and some of 
their implications. x 

,Two yfearfs ago Professor Rising set as an ^assignment for Iti- service 
teachers in a graduate seminar the task of reviewing -school texts in 
order to determine the fraction of the content appropriate for calcu- 
lator enhancement.' The results are^ striking and reinforce the purest 
of mathematicians: less than * 10% at air£ grade level , elementary school 
through' college, are amenable to calculator usage! More recently how- 
ever, -Professor Wallace Jewell of Edinboro State College in Pennsylvania 
carried , out the same kind of page count for secondary school courses. 
His estimates came out in the range 20% - 507,; with the lower count , 
geometry. 

t 

\ 
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We note here that' care must be taken to separate the wheat from the 
chaff. Our salary scale example is Jiot so trivial as it# first ap- 
pears. It has within it the basic elements of a geomertric series 
and exponential growth. £ - 
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Why the difference? The answer is instructive and should give 
betfcer insight into our first postulate. Professor Jewell was study- 
"ing calculators intensively at th% tim*e he made his survey, he had 
used them in his own instructional program, and he was sensitive to 
their application; the classroom teachers in the earlier group did not 
have these characteristics'. 



The message seems clear. As you start using claculators for class- 
room *««t ruction, you will probably overvalue their application. But 
then, having reduced their i^se to those places where they enhance the 
program without question you will begin to f^nd more ' sophisticated use 
for them. ^ 

At some points in the curriculum calculator use is plainly signaled. 
They replace log and trig tables and in fact much computation by loga- 
rithms. Proofs on the other hand: never. But wait a minute; a better 
substitute is: hardly ever. Motivating a theorem, for example, is an 

activity well supported by calculator. In this regard, .consider maxima 

2 

or minima for quadratic functions, x fc ** ax. b$ + c . A series of cal- 
culations for specific graphs can lead to the conjeqture that x 2 = -b/2a 
at the critical point. Now this result may* be proved by standard means. 



Gadget fascination. We should by now have learned'^Vom our experi- 
ence with computers in the classroom how this operates. Computers, of 



k 



course, just like calculators, have much to add to* the mathematics pro- 
gram. Any examination o*f their use in school mathematics classrooms 

f 



\ 



'6.: 



will suggest that their contribution to .Mathematics is not as great 

OO UllgttL >-> V ^A^WW^WV - y J ~/ W-ww.. ^ ~ 

students away from mathematics / into realms that are interesting but 
do not contribute to increasing mathematical sophistication, . Across 
the country in -thousands of mathematfsCT classrooms students are working 
on such computer activities as sorting lists alphabetically, seeing that 
tables are printed in neat columns, and carrying out complex mathematical 
processes like inverting a matrix by a 'minimum of instructions. Such 
activities, and these ate onlv -examples, are good computer science but 
not good mathematics. We should learn our lesson from this. We as 
teachers should think very carefully about each place in the curriculum 
calculators are* to apply. when they contribute lu Lii&L cul l iculuui they 
.should be used,«of course; but wfien they do not contribute -to the cur- 
riculum and take us off on tangents, we would do better* to stick with 
standard 'instructional techniques. We have attempted to follow this 
guideline in our development of the units of this program. 

Replacement. This wj.ll continue to be a very serious and very 
difficult problem. For one thing, even though a topic becomes archaic 
it may still continue' to appear on examinations that; are important to 
our students' future programs in mathematics. A' case in point: recently 

x 

a member of the Hew- York State Education Department Mathematics Olfice 
I 

claimed that he had checked the eleventh year Regents examination and 
found that there were no questions thkt called for calculator usage. 
We looked at some- recent examinations and found this cotnment^to^be inac- 
curate. For example, the following exercise appea^^ on an examination. _ 
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Find log 0.3145 , • . 

Surely this problem is amenable to calculator computation, 'the 
solver need only key;3145 log to get the answer. Ke no longer 
needs to interpolate .and to use care in determining the character- 
istic in writing his solution. * * 

Note that the calculator solver gets a "different" ajaJw/r from 
the solver who uses tables. The calculator 'solver 1 s answer is 

-0.5024 



while, the table solver's answer is 



9.4976 - 10. 



While^mathematically equivalent these two answers differ remarkably 

in appearance. Many scorers would in fact fail to c£unt the * calculator 

answer correct. What has happened of course is. that the negative k 

characteristic has been combined with the mantissa to provide a single 

term result. > This can be xseen by carrying out the actual subtraction 

\ 

of ten from 9.4976. The result of this is "that our old rules for char- 
acteristics no longer apply to numbers between 0 and 1.. 

The point we seek to make by our example should not be missed be^ 
cause of the ^details of that example. .Yes, fining logarithms and 
tabTes is an archaic process, but the studeny who finds a mul,t:Lple choic 
ques-tion on the SAT examination where no calculator answer is supplied 
finds himself itj some difficulty. Thus we must be very careful as we • 



.9 . 

I) 



8/ 



modify cur riculum\not- to punish our students in the process.. Thi'S + 

- * 

'.problem has long haunted curriculum developers and will continue to 
cause problems for Liiem into tuC^loreseeable future . 
»*> 

Having said that, we must still find ways to modify the curri- 
culum significantly in order to do new kinds of things that are 
important for contemporary and future use of mathematics. We cannot 
let our curriculum come to a dead halt because of problems*! Ae these. 

Black boxing . Black boxing is letting the computer or calculator 
take charge. It is the first step anto the science fiction robot- 

f 

controlled world. As we lo-Qk around us in modern society we see this 
more and more come "into place. We see thre, for example, in the 
supermarket where machine^ essentially replace most of^the skills of^ 
the check-out personnel. The machines read the item *and its price 
directly from a coded marking on the package, total the«order, find 
the amount of change appropriate, and even provide feed-back to the 
store manager akout inventory. This may very welt be an appropriate 
/-course for modern engineering; it is inapprop^iaty) for the mathematics h 
classroom. * 

It is important to understand that black boxing is not a new 
phenomenon/ nor a necessarily inappropriate phenomenon. Consider again 
, logarithmic aAd trigonometric tables. Where do the^come from? They 
are, in fact, just as much a black box presentation of mathematics as 



is the calculator log key. 
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. ■ While such device* are occasionally appropriate" because of the 
'lack of sophistication of our students, we must exercise great care 
that we do not al^ow mathematical understandings that we wish^ta^b- 
tain to' be lost in the ^ack boxing process. We do not want our stu- 
dents to lose conceptual understanding of computation and what it 
involve^ just because thi calculator can carry out these computations 
so quickly" and efficiently., Here are two exercises that illustrate ' 

- — ...... w »« w u.^-c*il itCi. c # / 

\ ■■ ' 

Calculate 35789V* 
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■ Calculate 

Each of these exercises demands simple keying into a calculator for * 
solution. In the case of the first, an answer like the following ap- 
pears * 

4.5342736 16 

If the student has no understanding of scientific notation, this answer 

is meaningless, and ,if the student does not understand something about 

rounding answers, the answer is inaccurate, In .the case of the second 

calculation the answer comes up: 

• * * 

36.46215964 

Here the student problems are more complex. What does it even mean to 
raise a number to an irrational, to say nothing of transcendental, power 

4 

Without conceptual underpinning the student has an answer to a- process 
that is meaningless to him. . ^ 
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Value o*f Prpgrammgbles , 



Having described all of these special concerns /about teaching 
with* programmable, hand-held calculatprs, it w\lj. be well for us to 
t>urn now to scmie of the values of lnstri\ction ^ith these devices-. 

' ; "\ • 9 

/ Everyone knows t the story of .Mallo^k who when asked why hef would 

. a r " * s 

sec out>to ciimD Mount Everest replie^^It is there. 1 ' Hand-held cal- 
culators are indeed thgre in modern ^fcjjjpty. One can get a sense of 
.how wide is the distribution of sola 11 calculators by the fact that over 
the past -several years calculator sales have v outstripped circulation 
+ for the most popular magazine TV Guide . Of course prograrimables -make , 
up'only a small fraction of total calculator sales,' but they too are 
there. And today's high quality programmable s cost less than statu^PI 
banger 1 ' calculators'of eight or ten years ago. Thus we have a 

readily available mathematical tool. , 

t \ ' ' ' ' • 



Availability is not^|nough. With the limited instructional time 
available to mathematics irt the schools, we must make priority decisions 
on what we teaich. All curricular decisions in mathematics mjust be made 
on a first- thif^S^ first basis. Pfbgrammable calculators, w^ believe, 



meet this stern test, 



\ 



One" of our basic roles in the schools is to prepare our students 
for modern society. The computer is a central feature of modern society. 
Wdrk with programmable hand-held calculators provides students with in- 
sights into "how computer3 operate at a very rudimentary' level . Given this 
kind of understanding they may or may not go on to learn how to operate 

12 
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the larger, mofe complex machines, but even if they do /not, they carry 
'0-th them a general understanding Of how these machines operate. v 

This kind, of argument justifies DroerammAKl * ha^-h^u -sleuW.-.r* 

* 4 

in the school program, but not necessarily in '.the mathematics program. 
The textual materials that we have developed should demonstrate ti you 
, just as our experience with these materials in the classrooms with stu- 
dents, demonstrates to us, thefr-p^ogrammables have a definite contribution 
td make to school mathematics at the- eleventh grade leve^. We have found, 
as you will too, that -students -gain insights into mathematical activities 



through use of these devices and that they refine their, understand!^ of 
concepts gained earlier a^weii. 

.As a trivial example of what we mean by this last comment, consider 
an episode that occurred in one of our earlier classes when we were 
Rowing youngsters how to use the calculators. Professor Rising askli 
the tenth grade students in the experimental class-to enter 4 in their 
calculators and then to press the reciprocal (1/x) key. The calculator 
^display tW showed then asked a student what multiplier would 

change the display to student could not answer. Professor Rising 

wrote on the chalkboard / > 

ft» 

'V -i. 

The student readily suggested x as the number^ hat should fill in the 
-blank. But he still did not know what number to use as a multiplier in 
answer to'the first question. He finally suggested 25. Here was a case in 



^ ./ ' 13 



12, 



which this reasonably intelligent 'student Was contused by, tbe repre- 
sentation of 4 cQuinoTV fraction as A decimal to such an extent that he 

could not apply a basic concept that in other contexts he could use 

« 

readily. Thus the calculator gave the 'opportunity to expose and respond 

to a student's weakness, in this way to refine* his understanding of ma- 
j 

/■ 

thematic* 1 concepts, 4 



' \ 

The basic role of any calculated is to take over routine tasks of 
^ computation. As* they dp that, they tSt£* the user to concentrate on more 

serious problems: deciding how to respond to the problem, organizing the * 
solution, determining the reasonableness and accuracy of the .answer, 
thinking about related problems, and otherwise generalizing the solution. 
When you use calculators in your classroom you should keep this con- 
tinually in mind. Performing a series of multiplication exercises by 
calculator 4s not a mathematical activity. ^ 

But we have found and the text pages should display a wide range 
of places in the standard curriculum for eleventh gracf^wh^re the cal- 
culator contributes to student understanding. Consider, for example, a 
long standing problem haying to do with graphing curves. Every teacher 
has had the experience of the broken line graph' of a quadratic. The 
students plot^a few points and connect the points by segments. More 
points: more segments. This problem is rather hard to address without 
calculators by any means other than a teacher edict. Why? Because the 
work required in calculating additional points is considerable, especially 
when fractions or decimal values arr involved. But now suppose our func- 



ERIC 



e ' 14 J ^ 



tion is something of the form 



7 t 2x 2 - 5x 

Students can quickly program this f uric tion 'into their calculators and 
run successive x value* to generate points on the curve. Now thefcan 
literally plot dozens of points until they really can see the shape of 
the curve. The reader should think about this example carefully.' Notice 
how the calculator only -'takes over a computation role. It in no way sub- 
stitutes tor understanding* of the procedure. In fact, the student had to 
know the procedure' for calculating . y values in order to prepare the pro- 
gram. What he didnot have to do is carry out the complex computations 
to evaluate the f unction^point by point. In fact there is more than this 
The e«y generation of additional points allows the student to focus his 
attention on areas wh*re» the concerns are critical. What is the minimum 
y valtoe for this -function*. Before , the student knows how to determine the 
turning point from the equation itself, he can locate that turning point 
by Uiai and error with his simple. program. Thus ^e develops initial in- 
sights into a problem tjfit he can later s6^by algebraic technique. * 

Some teachers feel that by taking over this kind of work calculators 
will ftake^stddents lazy. We do not fear this. Our observation of stu- 
dents at work with calculators is that they work harder. The difference 
is that their ^prk is focussed on concepts, the calculator taking over 
routine. ■ 
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Calculator Access - 

Certainly the best* access to calculator's t is continuous access. 
We have found in our work at SUNY/Buffalo with simpler calculators 
that -student ownership is the easiest policy. Few problems arise 
here, because the cost of the calculators is approximately bt^at of 
school textbooks. This cost equivalence may solve the problem for pro- 
viding inexpensive calculators in the schools as well. If a school* 
has a textbook distribution (loan) system, calculators can be acquired 1 
' p and distributed within* thi^s same program. Student loss of a calcu- 
lator then is no different from student loss of a textbook and would 
be treated the sane. 

Although the cost of programmable hand held calculators has ccftne 

down markedly over the past several years, these cost's are Still high 

enough to make the- programmable situation more complex. Best access 

is still continuous access, bu£ teachers will have to use their best 

i udgnrtpn t in H p r prm-i n i n g hnu ne*r they c*n coir e to this pref erred ^pcl icy . 

•Our experience in the experimental glasses may be of interest and- use 

here. A^: the outset we were extremely careful ^bout calculator security 

We even had some of our calculators secured in locking cradles. As time 

wentP*>n, however, it became/ clear to us th^t we had to relax, our restric 
* • 

tions or students would not get full value from the experience. For 
that reason we have adopted a very open program, allowing the students 
to sign out calculators for overnight use. We have not yet lost a* 
/ calculator by following this procedure. At the same time we note that 
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we have lost one calculator from the facility in, which they are stored 

at th*» imi c-i t-xr * 
— j . 

• V 

/\ This still leaves the local school and often the individual class- 
room teacher to , make procedural decisions. We would rank in or<}er of 
^ 'preference the following four possibilities: 
+ 1. student ownership 

\ . 2. long term assignment 

3. overnight check out 
4 (--4. use 



on}y in class and in special work rooms. 



Which calculator' 

) 



Our development vyjrk ^ithin this pnrjTScT-has given us an opportunity 
to try out and work with a rather vide range of programmable hand held 
^ calculators. As we have worked with these machines, we have. each de- 
. veloped personal preferences. The key word here is "personal". When 
working with calculators we have found that you tend to like what you 
know . 

Thistle applies especially to machine language,. A number of - ' 
people have pade strjong cases for the "natural" language of algebraic 
^ order calculators, but a personal story may be in order he*e. Professor 
Rising's wif$, a non-mathematician, has used for several years one of 
_ thejearliest reverse Polish notation calculators. She has become skilled 



in Jhe use of this machine. More^to the point, she 'has considerable 

difficulty adapting to the algebraic order calculators. This suggests 

that the idea of "natural" order is something to be considered less 

i 

seriously than we have been tempted to do in the past. 
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We afe not in a position to recommend a particular calculator. 
*w t-Mno * recommendation '« the date of this writfTfg'may^ery 

* - — J s 

well be inappropriate a year or years hence. One conc^n dcres seem 

__j - 4-- « t w ceri nnc nrnhl^m. As COS t S C Ome 

Clear L U Uo auu. i. L l cpi. cocuuo *- .w-^ r - 

-p down, quality Ur reduced as well. The moaft distressing comment that has 
been made, to us over the time of oi/r work with programmables was the one 
made by a representative of a major calculator manufacturer- that "The 

t 

programmables are only being'maMe to last through one year » s operation." 
We have had some di f fitulties _ with calculator break-down, yes; but in 
general our experience with r.edium-pr iced (S80 - $100) programmables is 
rUm+ ..u^,, lac*- f^-r a r i*a«f several vfAr ?( interestingly it ap- 

U 4 IU V_ S_.»C_T ««».»..■..■. i^-lW ^w^^ — — 

pears that hard use, that is such things as dropping the calculator on 
the floor, does not seriously affect the calculator operation. The lesson 
in this is, we believe, that teachers should use caution in pur- 
chasing 'the least expensive available calculators. 

a.fnr* von select calculators for your students you would do well" 
to experiment with the trod efts you are considering yourself. Some ven- 
- dors are willing to let you take a calculator overnight to familiarize 



VO' 



urse 1 * with it? operation. Other* will spend considerable time with 

"A . * * 

you in showing you how the machine works. We suggest the following as 



basic concerns that you should address in selecting calculators: 

complexity of operation 

number of program steps frerged steps saye here) 
number of*storage locations 
' programming language ^ 
instruction manuals 



• b j 



W* have found fift* program step\ and a half-dozen storage locations 
3-._s^^u^ ,or n lg n scnooi use. Very rarely will more ' 
.program steps be needed ahd only occasionally will morKstorag* loca- 
tions . b«.neces$ary for complex programs. 



For the simpler "four banger" calculators we recommend battery 
* replacement. For programmable, which draw What lore electricity, 
it seems appropriate to utilize 're-charging devices / S ince virtually 
all ptogrammables have plug-in rechargers, this should not be a-matter 
of concern to selectors. 

With tte advent of Hn„^ v, , . . <* • 

~ .^-^ Ciystdi aispiay prbgramraables such as the, 

Casio 502, battery chafing problems disappear. The batteries on such ' 
emulators need only be replaced . about once e**t s ?q ool yj ear. Users would > 
cjo well to examine such calculators. 

If you will be using this text with" Wroproces.or , most of what we 
have said willNti^apply but yo f will probabi) have different and often 
aaaitional problems. Access to th<> equipments probably the -it diffi- 
cult^ 



I 
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Classroom Presentation 

Now you have your calculators and- you are ready go. The stu- 
ueuts are allextiteu about the new toys •and Lhey want tp get to thepi 
just as quickly as ^possible . Don't be trapped by this sir^tion into 
a complete departure from your mathematics goals to focus on this de- 
vice. You must constantly keep in mind the fact that the calculator 
is another tool for teaching mathematics, ^ot a device' that is an end 
in itself. When it i^s appropriate to use it, do so. When it is inap- 
propriate to usej the calculator, have your students set them aside. 

What we have done^in p\eparatiorj of these textual materials is • 
to select units which may be enhanced paftly by calculator use. You 
will notice that many other units we do not touch at all. Activities 
like factoring, solution techniques for linear equations, word problems, 
in fact, about half the course are not enhanced by use of the calcu^ftor. 
Even the topics that w*e have developed have sections where you will, not< 
wish to use the calculators. ^The basic rule: don't force the calculator 
Into places in which it doesn't belong. 

Another don't. Don't attempt to assign motivation to $,|ie calcula- * 
tor. That is a false hope. Your best bet for motivating your students 
is a serious approach to the teaching and learning of mathematics. The 

* ♦ N 

calculator by iJiseLf as a motivating device will last like all' other 

i - 

such devices about ten minutes. ' But the calculator used effectively in 

your instructional program will enhance that program and add to the^ 

general motivation that good instruction can contribute. 



20 



19. 



It is not necessary for you„ to spend time teaching your students 

how to use the particular calculators that they have in hand before 

starting the units in this text. The first unit includes, along with % 

the study of order. of operations, sections devoted to introducing^fhe 

students to their own calculators. These sections and in fa<ft the entire 

book consider both algebraic order and reverse Polish order operations, 
■* « 

We think -that it is important for your students to learn both. You and 

f 

we *do not know what kind of calculator or computer access your students 

1 

'will have when /they leave school. But clearly, you will wish to focus 
main attention on the kind of calculator that your students have. At 
appropriate points you may wish to supplement tfre instruction by use of, 4 
for example, some ideas fiuui the -ias true tiori manual for the specific 
calculator the students have. * 



Classroom Dynamics 

\ * 

You will soon find as we did that classroom organization changes 

J 

when you are using calculators. In" fact, you will not be albfLe to assign 

/ 

a particular teaching style to the use of calculators. Thvngs are not 

. ~" <. 

that simple. There do seem to be two quite different formats for class- 
jroom instruction with calculators. We identify these for you so that you 
4 can prepare to adapt your instruction to them. Remarkably thfey are at 



opposite ends of the instructional. spectrum. 



1 



The first is *the technique th*at you will wish to use when you/want 
to take your students through a series of keystrokes. This is the most 



/ 
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4 



lock-step, regimented kind of instruction. In fact if you depart 

at all from a step-by-step, "do this 11 , "do this 11 kind of Rresenta- 

^ , r 

tidn yqu will find that your ^students will diverge frightfully 

from the pattern that-you hope to accomplish-. After a few false 

starts when you learn the lessons that we learned, we e#cpect that* 

you will find yourselves like us saying something like the^fol lowing: 

"All right class, now all together turn your calcqlators off and on 

and get ready together to follow thesfc keystrokes. First press the ' 

" In our instruction we found that we could make fun of this 

kind of activity by saying something like, '"Now it's time for close 

t 

order drill." The students reacted favorably to this, £s-*this-is ' 
only an occasioft^l instructional activity, you will not find that your 
classroom is changed into a ninete&ith century presentation by these 
occasional rigid structures. s 

* The second instructional mode is almost exactly the opposite,. 
You will wi^sh to provide your students with opportunities for*very 

V 

open attack on problems. You will want to give tljem tide to organize 
their pwn calculator procedures and to apply them to assigned exercises 
or larger tasks. While they are doing thfs you will wish to circulate 
among thim to answer specific questions and to give assistance where it 
is needed*. Here we urge you to keep the atmosphere as open as possible, 
and in particular \fo allow students to help each other. It will quickly 
become clear to you which students are leaning too heavily on th^Lr 
neighbor's assistance. In those cases you will wish to intervene. You 
may wish to give additional assistance to the student being helped in 
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' • V * 

order to- wean him from' his reliance ten, his neighbor, or you may^wish 

» 

to comment to the tutor that he tiiajr be providiAg too much help and 

* so preventing the oth£r student from learning the material for himself. 
. V * ' 

We do not mean to suggest that these are the only teaching styles 
. 4 ■ ' 

that will come up in' your instructiqnal program. Quite the contrary, 

you will find that^rou will use your entire range of instructional 

techniques. We have only stressed that thfese extremes are also included. 

Many of you who are accustomed to working with your class as a unit will 

find that the second kind of instruction, which opens up the classroom 

to individual activities, will make you somewhat uncomfortable at first 

Recall tn this regard^that our main business is ^tudent learning, and \ 

that teacher's teaching sometimes gets in the , way. 

• • - • . . 

Calculators do not eliminate student ^rrwr^. Far from it, they 
merely highlight these errors. .Carelessness will continue to annoy you 
and to a lesser extent the students themselves as errors are made. But 
some students will be far worse than others. You will probably wish to 
. give them additional dareful instruction. For example, we 

found that one student constantly prYssed two keys at once. We finally 

i 

- had £g # work with* him to get him to use only one finger in that vertical r 
position known to piano instructors and to make a fist of the rest of his 
" hand. Tlfys reduced the number of errors by about 75%, bringing him down 
to just a little above the average of his classmates. 

* 

We cannot of course in this brief introductory section head off all 

\ 

the problems you will have as you introduce these devices into your class- 
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room instruction period. Just as we did, you will find unique situations 

■ * * « « ^_ 

which arise apd will need to be de*lt with thoughtfully. Along with 
the individual section exercise answers'we provide some suggestions about 
classroom presentation. You will wish io look at. these and to. look 
carefully at the textual materials themselves in preparing your classroom 
presentations., Here as elsewhere your thoughtful instruction is the 
key to student learning. r , 
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Sol. 1,1 - 1 



' Exercise Set 1.1 



1)> 12 

3) 12 , 

5) * 17 

7) 17 ' 

9) ab + cd 



s 



2) 
4) 
6) 
8) 
10)' 

12) 



13) 
15) 

17) 



ace 

(ab + c) d + .e = a bd \ cd + e 16) 



54 



18 
24 

45 ' " 
24 

ac + ad + be + bd 



b • K d f ; ~ 



afb +. c(d + e)l = ab + acd +14) a + b + c 

u J a r a 



\Ja + b 
cd - e 



(9) '26 ' (10) 
'(U) -7 ' (12) - 

]Notice that (11) and (12) are reciprocals since ad = be when 
a»6,b > »3,c»4,d«2.' 



(13) 234 
X15) .51 



(14) 
(16) 



11 

3 



f \ 



-18) 
20) 
22)' 



4 
4 
1 



19), 
21) 



'4 
1 

1 
25 
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Sol'.- 1 4 2 - 1 



Exercise Set 1.2 



I 



1) j.+ | , * | - | , | x j , | « | . These keys would not be used be- 
cause they do not separate calculations* When the - is 
used the calculator automatically separates the calculations,* 

. f 

-2) The equal step between 38 and [ - | may be eliminated. On some 
calculators, usually the more sophisticated models, an order of 
operations is already wired into the machine. Thus, on simple 

• - calculators the keystrokes [ 4 j | 4- j | 3 j * | \ I | 7 j - tl 

because t^orderHs left to rigKt. On more advanced calculators 

H B H?> H B = 4,428571 " because the order of 
operations by hierarchy is designed into the wiving of the machine. 
If your calculator has this hierarchy^of operation^no step can* be ^ 
• eliminated. J 



3) There are^^^eral answers to this question that not only represent 
different problen^solving -approaches but also reflect the individual 
characteristics of specific calculators. The following are some 
reasonable Responses to the question. \ 

: ■ \ .' " ■ 

(a) . If your calculatpr has at* least 2 storage registers you may 
. solve the problem by storing the numerator Xn one 'regi£er , the' 
denominator in another register and recalling the registers at the 
appropriate times a? follows: ■ 



i . ■ EE E ; EE'*E' B/E 



J 



(STO means store) 



BE.' S'tiE 
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Sol. 1.2-2 



Remember that the labeling of storage registers i"s dependent upon 

•* 

the particular calculator you are using. 

(b) |jlf your calculator has a key that switches the contents of 
two registers the problem may be solved as follows: 

fi r*i r+i nn r*i > n f^i r*i ^p^y i s 87 

1 1 1 1 1 J L — 1 i[ 1 ^ 1 1 1 1 and 87 is stored 

% # ' in register A.) 

fT*' jTj |~Tj |T"J ~6~] pH- (the display is 181) ' 

I EXcl A (EXC means the display and the storage register 
^""-^ contents are exchanged. At this point the dis- 

play is 87 and 181 is in the register storage 
labeled K) / "' 

p~] • |RCL,| |~A~1 (the display is 181.) 

|~-~[ (the display is 0.4806629) 

c) If your calculator has only a single storage register or no 
storage register the problem must be solved by writing down 
the intermediate results o^s-reentering them into the calculator. 

4) - 10) Some calculators, because of their wiring, can correctly 
§olve problems by simply working left to right because they have 
a built-in order of operations where, for example, multiplication 
takes precedence over addition. On others it is necessary to re- 
organize the problem so that the Qperations are performed iix the 
correct order. 

(4) 10110.9 6 (5) 5235.47 1 

(*) 5214. . (7) -2297.52 93 
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5ol. 1.2- 3 



key that 



(8) 21.952 Your calculator may have a 
would be appropriate to use here. . Your calculator may have 
a constant multiplying key. 3 

(9) .320118(1592) m . , (10)' 3.12384(6527) ; 

(11) They are reciprocals (multiplicative inverses) of each other 

■ * 

If your calculator Kas one, you might wish to discuss the 



l/x 



key *t this time. Ihe answer to (10) can be obtained by the fol- 
lowing key strokes: 

(answer . to 9) 



/x 



Notice that it -is taneeessary to use i [ = [ in this case. 

If you are deariog with calculators thAt have several storage 
registers, you could ask the students to calculate tljftte exercises 
in more than one way, without using parenthesis. . flaVe them write 
down the sequence of key strokes and' consider which is a better 
method. At 'this point you may wish to consider efficiency of 
methods in terms of fewer key strokes. 
(12) 0.02688(5465) (13) 37.1948(1878) 

-(14) -179907.(84) (15) -9.44695(6522) 

C I 

(16) -5.47^8(5646) , 



X 
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' Sol. 1. 3 

* 

Exercise Set 1.3 "> - 

"\ . . . ; t 

Some calculators are wired for a hierarchy of operations.' In those 
calculators e^e 



1) (*) 

(b) 

3) (a) 
(b) 




renthesis may be deleted without storing. 



2x7 



2 x 7 



14 



(31 - 14) . 
.823529(4118> 



2)*(i) 
(b) 



-\ 4) (a) 



) 



(b) 



20 x 10.7 5 
2t) x 10 4 5 



20 t (10 x5) 1 
^20 f U0 x 5) 
.4 



5) (a) <8 + 7) (3 +.5) 
(b) (8 + 7) (3 + 5) 
"120^ 

7) U) H.3> 41.7 x 3.6 
(b) • 27.3 + (41.7 x 3.6) 
177.42 * 

9) («) 4,1,7 x (3.6 + 27.3") 
V (b) 41.7 x (3.6 + 27.3) 
1288.53 



6) (a) (27.3 + 41.7) 3.6 
(b) (27.3 + 41.7)3.* 
248.4 



8) "fa) 

10) (a) 
(b) 



41.7 x 3.6 + 27.3 
41.7 x 3.6 + 27.3 
177.42 

28 x 3 + 8 
(26 + 7) x 4 

(28 x 3) + 8^ ' 
((26 + 7) x 4) - 



11). 



40.068 



.696969 

12) "40.068 
where il and 12 are the same 

37.8 * (.06 x 37.8) - (1 + .06)37.8 - 1.00 x 37.8* 



So 



3 - 2 



13) 162553.306 



14) -422.4 



15) - In algebraic - memory 264 - tf59 



,327.84 t 



RCL 



ST^ 



4.3712 

In (algebraic) and in (AOS) 

327.84 7 (264 - 189) 
4.3712 

16) In algebraic - memory 

48.3 + 27.9 [il 



-\ 79.4 - 43.7 

67.1 - 4 
* ," 171653.454 

In (algebraic) or (AOS) 



□ E 
□ E 



RCL 



B 



STO 



RCL 



17) 1 + 

(1 + 2) +^ . 
(1 + 2 4-3) 



(48.3 + 27.9) 
171653.454 

1st day 
2nd day 
3rd day 



x ' (79.4 - '43.7) 



> 

(67.1 - 4) [T 




(1 + 2 + 3 +...* + 12) 12th day 
- 12(1) + 11(2) + 10(3) + 9(-':) + 8C5) + 7(6) + 6(7) + 5(8) 
+ 4(9) +.3(10} + 2(11) + 1(12) - 
[l2(l) + 11(2) + 10(3) +"9 (4) + 8(5) 7(6)] 
on an (AOS) 



. . 2 



EE 

*3 (T 



( I 12 



_ >]Em 11 E 2 EEE 10 _ 
ECl] 9 E 4 EEE ? E 5 EEE 



7 E 6 EEE 



364 



Tha gift 



s will be returnad 



on Christmas Eve of the following year (if it 

30" 



Sol. 1.4 



f 17. 



18. 



19. 



23 



ENT 



1 



0 J 



23 
23 



4 



LI 



ENT 



5 



(.14) 
(15) 
(16) 



(17) • 23 
(18) 



5 x 5 

(3+3) 3 
5 of 



23 
5 

5 • 5 

4+4 or | 



23 



0 

4.6H 



ENT 



0 I 



5 

» 4 
4 



_20. 


±1 & 


1 


3 


21. 


2 i . [fg 


• 


~3~ 


22. 


4 j J ENT 


• 


Cl 


23. 


2 i jENT 




n 


24. 


2 i IentJ 


3 


26. 


T~! , |ent 

"T 1 |ent 




E 



EE 
EES*- 



20 



666666 



.66666 



□ E 



! ENT! 



+ 

9 

E 



E 

ihj It' 

| ENT | fi" 



ENT j 
ENT | ^ 

i 



ENT I 



0 
5 
8 



E S E E E< 

[Tj i ent i pn | + 

E E 
E E 



1.466" 

6 : 



585* 

3 



ENT 



0 
0 
0 

-.625 



ENT 
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.Sol. 1.5 



r ■ 



~NL -ffflarcla* ft**-' ^ S 
25 



1) 



1 



22) 



1000 



7) 25 



25 



i> 


3 


-.3) 


.25 


5) 


-fr 


6) 


error message 


8) 


30' ; 


9) 


100 



10) 49 

13) 0 

16)' 100,000 
18) 



11) 
14) 

17) 



.25 

1 

4 



I 

12) 
15) 



4 



.25 
10 



INT gives the largest integer less than or equal to the number. 

19) ' PRACT gives the part of the number, after the decimal point - the fractional 

part of the number. t " 

20) ABS gives Che absolute value of the number. ■ 

21) AOS 8 



RPN 

AOS 
RPN 

23) AOS 
RPN 

24) AOS 

t 

RPN 
25} AOS 




1 
1 

fie 



or 



enter! Qj rrj 



ENTER! 



+ I 



U7 ' 



I 1 



enter: 



io 







■15. 


1 1 


jENTfcR; 


r 


~~x"l 

y 



F71 



+ 1 i - 



or 



[To] [3 L 7 ] L£ Ll L> 



RPN iTol I ENTER "J 5 I (y 3 ^ I 5~1 

- I i • i 1 — I : 



I ENTER; 



! y 



x' 



9 

IE 



Exercise Set 1.6 



Sol. 1.6 - 1 



1) 2009.811741 

2) 502.4529 

3) * 502.4529 

4) 0 

5) 212 

6) 0 

7) 20 

8) 37 

9) F - C at -40 
10) let C - F 



C - f (C - 32) 
9C - 5C - 160 
4C - -160 
C - -40 t * 



11) 


3.8302 


12) 


34.6410 


13) 


6.6418 . 


14) 


4349.81^9 


15) 


5.48095031 


16) 


^26.61950336 . 


17) 


.501619369 ' 


18) 


2.97190930 


19) 





r 



- t | 9, 8 > when t = 1-0, h = 490 



9 
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Sol. 1.6 



trick on HP 33 and 



X j ENTER i y [_g_ l-»p' change rectangular td 
polar coords. V- 
on TI-57- uae X 



Xi-t! y i INVi 2nd P-+RI ! X*t 



20) 


6.4031 


21) 


18. 8213 


2*2) 


15. 5878 


23) 


19. 0394 


«C4) 


151. 29 


25) 


151.29 


26) 


87. 65 


27) 


1860. 867 


28) 


(x + y) 2 


29,) 


(x + y") 2 




(x + y) 2 


30) 


(x + y) 3 



c 2 + 2xy 'j- y 2 

x 2 + y 2 
.3 A ,2., . 



38' 




16) 
18)' 
O 





1.749635531 






.2)- 


\ 4:5175*9515 






3) 


14.28571429 


• 




• 4) 


45.17539515* . 

. & - • • 








42.47448214 - 




0* 


6) 


18.12090911 


t 


t 




; * RPN-HP-33 


• 


•'»'»<* 
Aigep^aic —.11- 




4 ENTER 




T PM 


• 


32 






• 






32 




5 ■ . 




X 




ENTER 




V 5 




9 ^ 




* 




» 

• ^ T 


S 


9 ^ ; 




X 






* 


* 


• 


R/S 








RST 








'IiRN • 


• 


' -17.777 




RST 


9) 

* * 


32.2 




- 


10) 


10_ 




• 


11) 


-40 






12) • 


320F - 160C 






13) 


RFN-HP-33 


Algebraic -TI-57 




ENTER 1 




LRN 



.07 



$35 

$20.99 (65) - $21. 



X 

.07 

m 

R/S 
RST 
LRN 
RST 

\ 



$3.17 (24) _ 

$.19(53) = $.20 



ERIC~> 



When rourtded to' two-decimal places' any a^ns^er between $14< 22 
and$t4.35, inclusive, is correct. ♦ 1 ' * 4 ■ 











Exercise Set 1.8 






1). 


w ^ , 






2) 
3)' 


51 
339 


* 




'4) 


25 






5) 


28, 53 






6) 


60, 75 






' 7r 


108; 117 




/ 


8) 

9)' 


200, ^05 
1012 , ( 1013 

* 




• 


H)) 


18.45; $37.40 ' t 






1L) 


$.12; $1.79 , 

• 






li) 


« $209.65; $3204.65 






13) 

r- j 

14) 


$44.28; $676.78 
.•$7.00; $106.95 .' 






15) 


$7*00; $107. . 








In HP33 program after step 4, key k you are done, 
p k , f Mx 107 i 7 - 



*utt 

overcoat 

shoes 

hat 

totals 



tax' * 


cost 


8.28 


' 146.23 


^.76' « ' 


91.26 


2.20^ . 


, 33.65 


, 1.11- 


19.61 


18.35 


' 290.75 


* 


9 
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T Sol. 1. 9 



Solutions to Chapter 1 test 

1) 1/4 * • ' 2 ) 

3) 2 • • 4 ) 
(^-8) possible RPN solutions 



no solut 
100 



io n^or er roiv^ 



5) 5 . "ENTER" 6 ENTERi 7 



E 



6) . 2 {ENTER! 3 0 4 'ENTER 7| + | X 

7) 37 if^'lsln! 6 |X 

3 



8) 2 I ENTER 



+ 4 ENTER 



(5 - ^possible Algebraic solutions - (AOS) logic 
5) 5 



7) 37 
8) 
9) 





t 


1+ 3 J M 




m 


4 


2nd! jsin! 


X 


6 


j r 



Li- 2 



+ t 3 

i ■ 



- ! 4 



1 

11)^ 142.5206 
13) 1.84 ' , 

15) 1588. 7 

16) (a)' np 



10) 13 

12) , -2.4429 

14) -346.27 




(b) n (110 - 2n) = HOn - 2n 

(c) ' v np- (600 + lOn + r n 2 ) = -6Q0 + lOOn - 3n' 

(d) " -600 ^ 106(8) - 3(8) 2 = 8 



(e) , ; — Tee next page 

V 
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T Sol. 1.9-2 



HP- 3 3 Solution 



TI-5? Solution 



01 
02 
03 
04 
05 
06 
07 
# 08 
*09 
10 
11 
12 
13 
14 
15 
16 



ENTER 
STO 1 

g * 2 

3 
X 

CHS 

RCL 1 

1 

0 

0 

X 

+ 

6 

0 

0 



00 


STO 1 


01 


x 2 


02 


X 


03 


3 


04 


+/- 


05 


+ 


06 


RCL 1 


07 


X 


08 


1 


09 


0 


10 


0 


11 




12 


6 • 


13 


0 


14 


0 


15 




16 


R/S i 


17 


RST 



c 



(f) 17 



17V (a) x = ^x 2 - y 2 
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HP-33 Solution 






TI- 57 Solution 


01 


gx 2 




00 


x 2 


02 


R/S 




01 




03 






02 


R/S 


04 






03 


x* . r - 


05 


f ifx* 




04 










05 






- - 




06 


R/S 


(b) 












HP-33 Solution 






TI-5 7- Solution • 
• ■ 




RUN _ 






- LRN„ 




SST 






RST 




• R/S 






4 

T 




z 






R/S 




R/S 






y 




y 






R/S 




R/S 







Y 



T Sol. 1. 9 



(c) 



(i) 22.81 
(iij . 15.38 



HP- 3 3 Solution 



y 



01 
02 
03, 
CM* 
05 
06 
07 
08 
09 
10 
11 
12 

14 ' 
15 

16' 

18^ v - 

19 X 

20 RCL 

22 

23 * v« . 



STO 1 
R/S . 
STO 
R/S 
STO 
+ 

2 



STO 4 
ENTER * 
ENTER 
RCL l 

RCL 4 
RCL 2 



(b)- (i) ,3152 

(iii) , The sum of two sides 
$f.a triangle must be 

grelter than the third 

* * 

side. 2 t ,3, 5 . are not 
1 sides o{ a triajagle. 

v * • 



TI-57 Solution 









00 


STO 1 


'l 


01 


+ 




02 


'R/S 




03 


STO 


.2 


04- 


+ 




05 


" R/S 




06 


STO 


3 


07 


= / 




08 


i ( 

• 


• 09 


2- 




10 


s 




1 1 


STO 


4 


12 


X 




13 


( . 




14 


RCL 


4 


15 . 


- 




•16 


RCL 


1 


17 


) 




18 


y X 




19 


( 




20 


RCL 


4 


21 


m- 




22 


-RCL 


2 


23 


) 




24 


X 




25 


( * 




26 


RCL 


4 


27 






28 


RCL 


3 


29 


) 




30 


_ 4 




31 






32 


R/S 





.a 



4 



43 



Sol. 2.1 




Ex«rcisc Set 2 . 1 





f 






i 


1) 


x 12 


> 2 > 




* • 


3) 




4) 


6« 6 


T 




c 15 




8w 9 

WW 




*7) 
9) 


x 8 y 12 ^ 


- 10) 


r 

.25 , 
64c 18 d 6 '" 


"> 

\ 


11) 


8. 

27 „ . 


12} 


xV* 

-.'■ir - 

z 


* / 


13J 


.20^ 


14) 


7x 2 




15 > 


-32x 5 'r 4x 2 « 


16) 


sin^x 

'i * 


* 



175' 

19) 

21) 

23)- 

25) 

27) 

29) 

31) 
33) 
35) 
37) 
39) 

41) ' 

* 

42) , 



Vs.. 

O 

ERIC 



-8* 

2 2 
11 sin x cos x 

fly 



25' • 

A 2 



625 



6 3 2 6 , 
x y * y ■ x y» 



34.328125 - 34 



21 
55 



(x + 7) 3 = x 3 + 2lx 2 
+ 14 7x + 343 



3 

COS X 



16y H 
4 



2b 



9 tan x 



. 2 3 2 - 4 6 
(x y ) - x y 



18), 

20) 

22) 

24) 

26) 

28) 

30) 

• 

32) 

* 

34) 
36) 
38) 
40) 



2x+l 



2 3y » 8 y 



8' - 64 



J 



2 2 



16x + 32x y + 24x y +■ 8xy + y 
8 c 

,(a + 3) b = a* + 18a 5 + 135a 4 

+ 540a 3 + 1215a 2 , + 1458a + 729 



-r 
x 5 * 

x 2 

„xa r 2a 



„a+2 3a+6 

2 x " 



'5x 3 + -4y 2 



3"(-l)° - 81 

,3 



5(-ir + 4(3)' --5 + 36 - 31 

44 



I 



~> • s ^ ' \ Sol.-2-.l - 2 

43) . >2»b 2 ) 3 '- -Bmb - ■ ' 

-8 (5) 3 (2) 6 - -8(125) (64) « -64000 

* • * • 

44) • 3a - (5b) - 3a - 1256 ., 



45) 



3 (2) 2 - 125 (~2) 3 "- 12 + 125(8) 

*- 12 J-' 1000 - 1012 



'tfl&F - • 2*V . V^- . 

* -2(-2) 4 (-D 3 * 2(l6J(-^h- -32 



'46)- 2 C • 2 2C - 2 3c ■ •* • : , " * % 

' 2 3 < 2 > - 2 6 - 64 \ " " ' 

/-,;' V **w 2a+3.2 . 4a. . 4a+6. " 'even even 

47) , Xx )(x ) - (x^*)(x . ) - (-1) (-1) 

* ' ,■ " - d)(l) - 1 

48) "*J X ' 1 f 5 3 - 5 2x " 4 . 1 . 

J , 5 2(3 >- 4 =' 5 2 *r 5 * ' " , . 

\ ... ' 105 , 97 8 

1 49) x f x * x f * 

. 50) 0 1 . - , . 

51) - • When raising a power, multiply exponents. The exponent of a ■ 1. 

2 6* 

The correct answer is 25a x . 

52) A radical without an index has an index of 2. 

( J7) 3 - (xV - x 6 ■ ." 

53) To simplify exponential expressions the bases or the exponents 4 must 
be the samel (a 2 ) (b 3 ) - a 2 b 3 . % ^ \ * 

K 

54) When multiplying exponentfatL expressions the base remains the same. 
1 - 3 2 • 3 4 - 3 6 / ' • ' ' 

55) When'dividing exponential expressions tb' exponents should bis subtra 
• I8y 6 c 9y 2 - 2y 4 . c ' * 

\ 

' . 45 



Sol. 2.1 - 3 



56) ^ME N 



' My /D N 2 1st generation 

" T) Ml). — s 4-2* 2nd generation 



> 



in 

1024 « 2 1U 10th generation . 



57) 4 4 - 256 

cok a b ' l 

58) x « x « x • x-» x x • x • x • x x definition 




a + b factors 



a + b 

x definition 



59) (£) 
7 



Xx* 




a factors 



a factors 

* , 

x • x # ... # k 




^ 9 x 

a 

y 

10 factor s 

60) x 10 t x 12 - 4t' - — ^ * 1 

x "12 factors 

15 . ?0 1 

X T X - "ZP 

X 

3.71 

X 7 X ■ 

a b J 

x f x ■ — when b > a 

^b-a 



ERIC 4G 



/ 



/ 



Sol. 2.2 - 1 



Exercise Set 2.2 



(1' - 6) arc guesses 
1) 5 * 

3) 12 
5) ltf 



/ 



2) 
4) 
6> 



20 

6 

9 



7) 
9) 
11) 



1 
1 

positive 



8) 
10) 
12) 



0 
-1 

negative 



13) 
14) 

15) 
16) 

17) 
18) 



guess, less than 
guess, greater than 



»23 2 • 



23 - 279841 



19) (a) 



23? ' 23 1 . 
(23 2 ) 2 - 
X.023) 4 
279841 

.6- 



7a_Y 

Vwoo/ 



/27984A 



279841' 



1, 000, 000, 000, 000 



. 000000279841 



6*6= 46656 (30 + 6) - 46656 x 30 + £6656 x 6 
46656(30) « 46656 x 3 - 139968 x 10 - 1399680 

» * « 

+ 46656(6) - 279936 - 279936 



279936 

(b) 6 M - 6 9 • 6 2 * 10077696 (30 + 6) 



1079,616 



10077696 (3) x 10 - 30233088 x 10, - 302330880 

' + 10^7696 (6) - - 60466176 

362,797,056 



ERIC 



47 



Sol. 2.2 



1 

(c) 



6 13 - 6 11 • 6 2 - 36271056 (30 + 6) 




362797Q5ff5) x 10 
^62797056 (6) - 



1088391168 x 10 - 10883911680 
« - 2176782336 



20) (a^ 12 6 - 12 4 • 12 2 -*20;36 (144) - 

20736 (100) - 2073600 „ 

20736 (40) - 829440 

20736 (4) - 82944 
5985984 

8 12 6 * 12 2 - 2985984 (144) 



G>) 



(c) 



12 



2985984 (100) 
2985984 (40) 
2985984 



298598400 
119439360 



(4) - 11943936 
429981696 



12 10 - 12 8 • 12 2 



429981696 (144) 

429981696 (100) - 42998169600 

429981696 (40) - 17199267840 

429981696 . (4) - 1719926784 

61917364224 



13060694016 



-A 



Notice that in $ach of the above there is only one calculator computation 

(i.e., multiplying by 4) . t 

'* 

21) 2 17 - 131072 

22) 2 34 - 2 17 * 2 17 - 131072 (131000 + 72) - 

131072 (131000) = 17170432000 . * . 

131072 (72) = 9437184 ^ 



17, 179,869, 184- 



Csol. 2.2 - 3 

On some calculators this calculation can be done entirely^on *fr 

34 

calculator but 2 goes into scientific notation, 

r 

5 15 , 5 10 . 5 5 „ 9765625 x 312 5 

9765625 x 3100 - 30273437500 ) 

9765625 x 25 » 244140625 

30517,578,125 

(a + b) 3 - a 3 + 3a 2 b + '3ab 2 + tf 3 
'(5 15 ) - (5 5 ) 3 - (3125) 3 - (3100 +' 25) 3 » 

3100 3 + 3 x 3100 2 x 25 + 3 x 3100 x 25 2 + 25 3 
29791000000 / 
720750000 
5812500 

r 

15625 
30517578125 ■ - 



3100 J » 

3 x 3100 2 x 25 - 
3 x 3100 x 25 2 - 




Exercise Set 2.3 

1) 8,370,000 2) 

3y' 29,000-: 4) 

55 ' 627.3 6) 

7) 31,500,000 ' 8) 



9) 13,200,000,000,000,000,000,000,000 

10) 30,000,000,000 

11) 5,000,000,000 

12) 6.9530 x 10 4 

13) 8.34732 x 10 5 

14) 1.46 x 10 2 

15) ' 1.0 x 10 5 ^, 

16) ; 1.47324 x 10 5 

17) 5.328 x 10 2 

18) 1.8435 x lb 2 

19) 2.3764 x 10 3 ■ 
'20) 2.5 x 10 13 "~ 

21) 5.878 x 10 12 

22) 6 x 10 23 

23) " 656100 or 6.561 x 10 5 

6.24 05 - 624000, 

+3.21 04 - + 32100 

656100 

* 

4 ' * 

24) 1.2 x 10 - 12000 

r 

JT744 08 - '\f 144000000 




Sol. 2- 



1.1872 x 10 7 - ' 11,872,000 

5.6 x 10 - 56000 
2.12 x 10 2 - 212 



112000 
56000 
112000 

' , 11872000 

10 

6.25 x 10 = 62,500,000,000 

- 2 

(2.5 05) = 250,000. 

. 250.000 

12500000000 

500000 

62500000O00 
> i > 



3.75 x 10 3 - 3750 / 

4 03 4000 



2.5 02 = - 250 



3750 



4 

2 x 10 - 20,000 
(5 06) i (2.5 02) = 5,000,000 . 2Q ^ 



3 72 x 10 5 (9,300.000) (500) 

12,500 



6.5536 x 10 9 



372000 



(400) 3 (80000) 2 , (64 ,000,000) (6, 400 , OOP , OOP) 
1 (62,5PP,PPP) 62,500,000 



4P9,6PP,P0P,000,P00,000 . 6,553,600,000. 
. 62,500,000 ' 



51 



Sol. 2.4 - 1 



I) 

•3) 
5) 

7) 
-9) 



Exercise Set 2.4 



I 

vrr 

i 

a. 



1667 



2) 
4) 
6) 

8) 
• 10) 



2 Wx 



\7 •* 



3 

1 . 

8 = 



125 



\ 



11) 


3 


t 


12) 


27 
8 


3.375 


13) 


• 

21 




14)^ 


_2 . 
81 • " 


'. 0247 




1 
9 


« 1111 7 
S •1111 


16) 


1 

32 = 


• > * 

V 031Z5 


^7^ ' ' 


6 

5 " 


l m Cm 

* * 


18) 


1 

To 3 " 


= . UU1 


'19) 




• 


20) 


.2 




21) 


1 




22) 


243 
32 

1 


7 12- s 7 59375 
32 


23) 


a 




24) 


J 


• 


25) 


' 8 

y 

l 

/ 

3 

d" *• 




: 26) 






27) 
29) 




28) 
30> 


3 "7 
x y 

3 

x? 


I* 

* 


31) 


. '32 

1 m 

3 


lOj 4 10.6667 


32) 


1% = 1 


. 5 


33) 


" x 2 * 
y 4b 




34) 


1 1 
9 " 3 


(5) 



5 - 



• 14 x , 



Sol. 2.4* 2 



ERIC 



•33) 


0.1666 - 


37) • 


3 - v3 




21 - 21 


«>' ■ 


.ml - 


43) 


1.2- 5 


45) 


•2 » -2 


**/) 


l ■ i 


* 


3 


49} 


32 7 - I 


50) 


7 -.25 . 
* • 


51) 


8 ,5 *« 8*' 




3 


52) 


(81* ) 


53)' 





54) 
55) 
56) 
57) 
58) 



36)-/ 0.1250 - ^ 
8 



1 
9 



8 ; 32 



.6 



-8 



2"' 25 - .7311: 



38) 
40) 
*2) 
44)' 

46) 
48) 



,7.-. 25 
(?) 



3.375 - — 
8 

I 2 
0.0247 V -^ 



0.0313 



.001 = 



_1 

32 



, 1000 
.2'- .2 



7.5938 - 



243 
32 



- (3.5)"' 2 *- .7311 



- 8' 73 - 4.,7568 ; 8 
.3 



* ' 8* - (2.8284) (1.6818) - 4.7568 



81 2 ^ - .0014; 53,1441) " 2 - 27" 



.0014 



100 



• 5 - .10 ' 10'- 1; \J^~ ' \[l00"- Vlfe ' 



100 - 



fT 



I + I 



.4796(.6127) - .2938; .23 2 3 - .23 6 - .2938 

' . • 2 8 

( 5 jT) 4 *- (1.5518) 4 - 5.7995; (3 5 ) 4 - 3 ? - 5.7995 



(.25) 4 (.25) 3 - 16; (.25) 4 (.25) 3 - v 25 _2 - 16 



2 . 13 

.3 _rs 



9 • 140.2961 - 12^2.6650; 27 2 t 27~* - 27 
7 r \T4T - 1 



1 *- 5 



1262.6650 




Sol 



, faercise Set 2.5- 



'4.U x 10 
1.37 x 10" 



-2 



2.372 x 10 



K0026 x 10 1 
S. 80665.x 10 5 



f 

<5) 
7) 
9) 



11) 
1*) 
15) * 
17) 
19) 

21) 
22) 



23) (a). 4 signifj#ant digits 
# 

• (b) correcj^o the nearest ten 




(c) 

24) (a) 
(b) 
(c) 

25) i(a) 

(b) 
(c) 



orrecjitc 



2) 
4) 
6) 
8) 
1*)' 

12) 
14) 
16) 
18) 

20) 



^2.578 x 10" 3 
1.247503 x 10 f 



2.301 x 10 l 



85 x.10 



■10 



8.64 x 10 5 

. . ^ 
2,563,000 

.0000103 

0000000682 

.-0457 

29,977,600,000 




error 13235.' to 13244. 
2 significant digits 
correct to the. nearest thousandth 
range of error .0265 to .0274 
2 significant. digits * 
correct to the nearest thousandth 
range of error .0605 to .0614 a 



Sol 



lV*.5 - 



2$) (a) 3 significant digits 

(b) correct-to the nearest ten thousandth 

(c) range of error .06095* to * .06104 . 
27) (a) 4 significant digits * 

(b) correct to 'the nearest hundred 

(c) ' range of error -326650. to 326740. 



28) 
30) 
32) 
34) 



1.23^4 x 10 J 
10 x 10" 9 

3 

1.237 x 10 meters 
6.3T x 10 6 tons- 



29) 47.32 x 10"-* 

31) 1.23456 x 10 3 

33) 8.37,x 10" 9 seconds- 

35)s 2.04 x 10" 3 liters 



7 



9 

ERLC 



56 





> 




1) 


x ■ 


49 


2) 

* 


X ■ 


16 


5). 


y - 


+ I 
- 5 


7) • 


X ■ 


343 




H a 


t 27 


11) 


- X. «* 


4 



13) 
•15) 
17) 



19) 



21) 



23) r 



x - 0 

y ■ it i 

• 2 8 --2 6t " 4 - 
12 » 6t 

2y + 3 - -1 • 
2y - -4 

y- -2 . 

3(x-2) « 6<2x + 2) 
in - 6 - 12x + -12 
-18 - 9x 
-2 - X 
' 3(x + 2) - -1(2 - x) 
3x + 6 -«,x -'2 
2x » -8 
x - -4F 



Sol. 2.6 - 1 




= + JTiT 



12) 
14) 
! 16) 
18) 



20) 



22> 



24) 



x ■ 4 
x - -3 



! 2 • 2 4 - 2 



3a 
• - 2 • 

* 

3x + 1 - 2x - 2 
x - -3- 

2(x - 2) - x/+ 1 
2x - 4 - X ,+ 1 
x - 5 

2(x + 2) - 4(x - 1) 
'2x + 4 ■ 4x - 4 

8 - 2x 

4 - x 



ERIC 
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Sol. 2.6 - 2 



25) (4x - 3) (-2) - 3(-x-8) 
-8x + 6 - -3x - 24 
-5x - -30 



(26) 3(2x - 6) <• -2(3 -.x) 
6x - 18 - -6 + 2yf~~ 



4x 



12 
3 



27) 3 - x + 2(2x - 1) - 4 
3-x + 4x-2 -4 
3x + 1 - 4 

3x - 3 
x - 1 

29) 2x + 2 - 3(x - 1) 

2x + 2 - 3x - 3 
5 - x 



28) 



30) 



2x + 4x - -3 
6x - -3 
x = -% 



3(3 X + 2 ) + 3 X + 2 

x + 2 
3* (3 + 1) 

„x + 2 



x + 2 



12 
12 
3 

1 

-1 



\ 



< 31) f al,se x - - -5 

32) false x is any real number 

33) true 

34) true 

35) false, x - -2 

36) 4! 19 

37) 1.70 

38) 2,70 
^39) ** 1.70 



er|c ** 
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BxarcUt Set 2.7 



ID 





n 


4n 




1.6 


9.1896 




1.7 


10.5461 




1.4 


12.1257 




1.9 


13.92^8 




2.0 


16. 




2.1 


18.3792 




2.2 


21.1121 




2.3 . 

) 


24; 2515 


1) 


.8 + 


2.1 - 2.9 . 


2) 


.2 + 


2.5 - 2.7 


3) 


"1J6 + 


1.2 - 2.8 


4) 


1.3 + 


1.3 - 2.6 • 


5) 


1.4 + 


1.6 - 3 % 0 


6) 


1.9 + 


.9 - 2.8 


7) 


.1* + 


2.7. - 2.8 % 


8) 


I + 2 


to 

O _ 1 O 
• 4, — J • & 


9) 


1 - 2 




10) 


1.1 - 


1.2 



n 


4n 






2.4 


, 27.8576 


' 2.5 


32.0000- 


2.6 


36.7583 


2.7 


42.2243 


2.8 


48.5029. 


• ' 2.9 


'55.7152 


3.0 


64. 



answer is 55.7152 

answer is 42.2243 

answer is 48.5029 

answer is 36.7583 

answer is 64 

answer is 48.5029 

' arlswer is 48.5029 

« answer is 84.4485 



. 1.15 - 4.92 , * 
» 1.16 - 4.99 

1.17 - 5*.06* .'.to nearest -toundredtli 1.16 
' 1.18 - 5.13 



12) 

13) " 

14) " 



2 - 3 
2.1 - 
2.12 



2,2 



2.15 
2.14 
2.13 
2.12 



19.7 
19.43 
19.16 
18.90 



59 



Sol. 







n ' 




1.16 


5 


2.12 - 


19 



1.16 + 2.12 



4>- 28 - 



5 x 19 - 4 

the Actual value is 95. 
because of -our approximations 

2 



94.3532 



.subtract 
2^1 - .8 - 1.3 
1.9 - .9 » 1 

2.7 -1.3 » 1.4 
2.2 - .7 - 1.5 

2.8 - 1.4 - 1.4 

2.9 - 1.1 » 1.8 
2.12 - 1.16 - 0/96 



0 
.1 
.2 
.3 



0 

.1161 

1.2457 

1.3904 



.3 + .4 - .7 
.2 + .7 + .9 
.1 + .9 * 1 
.3 + .3 - .6 



answer is 6.0629 
answer is 4 
answer' is 6.9644 
answer is 8 
answer is 6.9644 
answer is 12.1257 



n 


answer 
3 n _ 


. .4 


1.5518 


.5 


1.7321 


.6 


1.9332 




answer 




answer 




answer 




answer 



.7 
.8 



12.1577 

2.4082^ 

2.6879 



60 



Sol 



8 - 1 



Exercise Set^2,8 



1) 



2) 
3) 
4) 
5) 
6) 
7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 
15) 



n 


io n 


D 


10° 


1.1 


12.5893 


1.6 


39.8107 


1.2 


15.84 89 


1.7 


50.1187 


1.3 


19.9526 


1.8 


63.09 57 


lr4 


25.1189 


1.9 


79.4328 


1.5 


31.6228 


2.0 


10P.000 



IQ' 1 


.6 

x 10 


« io' 7 . 


io- 3 


x'10* 9 


- io 1 ' 2 


10 1 


: IO' 4 » IO' 6 - 


10 •* 


x IO' 4 


7 IO' 7 



■ i5.0119 
- 15.8489 
3.9811 

« IO* 5 - 3.1623 



\Ji0 1,4 - IO' 7 - 5.01 19 
.2 



CIO' 4 ) 5 



4 

.9 * 
(10-) - 10 



10' - 100 
1.2 



15-.84 89 



IO' 5 « 3.1623 



IO' 6 x (IO' 7 ) 2 

a. 5 



10' 



10 J 



10 



1.5 



10 



.5 



= 3.1623 



Both contain the sequence of 'digits 12589254 but have the decimal 
points in different places. 

The sequence k>£ digits is the same hut the placement of the decimal 
is different. * 

2.1 - 125. 8925 
3.1 - 1258*925 

Multiplying by 10 moves the decimal point one place to the right. 

' 1 2 T 3~.T 
•IO 1 ' 10 - 10 



ERIC 
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16) 



' 17) 

18) 
19) 
20) 



• 


4 


* 




n 


i 


n 




-.1 


.7943 " 


-.6 


.2512 


-.2 


.6*10 


-.7 


.1995 


-.3 


.5012 


-.8 


.1585 


-.4 


O A A 1 

.398 1 


-.9 


.1259 


-.5 


.3162 


-1.0 


.1000 



Sol. 2.8 - 2 



They have the same sequence of digits as table 3 but in the reverse 
order. For example, .9-1 »-.l. 

■ 10 1 x ltf #1 - 10 #9 - 7.9433 



TTF " - .10' * 2 - .6310 



10 



1 L 



10 



-.9 



10 2 * 3 - 199.5262 



21) 
22) 
23) 
24) 

25) 



(10"* 3 ) 3 - 10'* 9 - .1259 



-J 



lQ 1,3 x IP' 3 
".8 



10 



7.4 



10 

2 

-^6 3 / • 

(10 * ) - 10"** - .3981 



10 1 * 2 = 15^89 



10"* 9 x 10"* 3 



-.4 



10 



ID 1 ' 5 x IP 1 ' 3 



10 



-1.2 



HO 



10 
2.8 



■.4 



10 



.8 



.1585 



10 



-.3 



10 3 * 1 - 125&9254 



( 



9 

ERIC 
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Exercise Set 2. 9 



1) 


12. - 10 lo « 12 




i% - mlog 13 




v in l°g ^ 

5 ■ lu 






9) 


x * log 1 

-487 


11) 


x « iog 10 1000 


1 w 
i>) 


x - 108 io ? 




x ■ ®io 


io; 


V'y X J 

(9) x - 0 

(13) x .3010 
(15) x - 1 


17) 


log 1000 - 3 


i«) 


log 32 - 5 


21) 


log 3>7 26.33 - 2.5 


23) 
25) 


log 10 3 - \4771 . 

• log in 3 - -.4771 
10 • 


27)- 


log 1Q ^00,000 - 5 

\ 



4/ 

V - 



Sol. 2 



2) 


.07 


. io lo 8 '° 7 


h) 


2846 * 10 lo « 2846 


6) 




m 10 lO 8" 


8) 


x * 


i 

log 2 16 . 


10) 


X ■ 


log 32 2 - 


12) 


x ■ 


log,^ .1 
10 


14) 


X * 


1Q8 1Q 387 


• (8) 


X * 


4 


(10) 


X * 


1/5 = .2 


(12) 


X * 


-1 . 


(14) 


X = 


2.5877 


18) 


log 




20) 


loV 





22) log 1() 2> .3010 

• 24) log 1() 6 - .7781 

26) 'log 10 .01 - -2- 

28) In 7.39 - 2 



k 



63 



Sol. 1. 10 - 1 



Exercise Set 2.10 



I) Proof of II: (log (y)^- log x - log y) 

00 *f * 10 1 ° 8 T) 

(b) x - 10 log x , y - 10 log y 

, n log x , . 

•(c) * - 2° - 10 108 X " 108 y 

\ Sines (a) (c) 

• ' io log f ioi° 8 x " 108 y 



2) - ^ log (74.1 x'1.64) * log 74.1 + log 1.64 - 1.8698 + . 214*8 
\ - 2.0846 

10 2.0846 m 121 . 50 66 

X> log (.163 i » log .163 - log 2.18 » -0.7878 - . 3385 

' - ' - -lLl2X3 

lO" 1 - 1263 - !o748 

» 

4) log (82. 7 1 * 4 ) - 1.4 (log 82.7) » 1;4(1.9175) 

- 2.6845 
10 2 - 6845 - 483.623 9 ; 




5) log>?f34" - \ 34 

3 t 



9 

ERIC 



\ <1.5315) 

0.5105 * 



lO 0 ' 5105 - 3.2397 



64 



log (38.5 x 62. 4 ) 1<Jg 38>5 + log 62<4 . log 7l<8 
7 1 • 8 % 



- 1.5855 + I. 7952 - 1. 8561 

- 1.52.46 



lO 1 ' 524 ' 6 - 33.4657 



log ( 



143.6 



71.2 x 8^7 



) - log 143.6 - log 71.2 - log 84.7 
2.1572 - 1.-8525 - 1.9279 
-1.6232 



1(J -1. 6232 • m 0<0238 



log (23.7 x 41.3 ) 



10 



4.6067 



log 23.7 + 2 .log 41.3 
1.3747 + 2(1. 6160) 
4.6067 
40429. 6517 



•log (>J/ 64.5 x 81.2) = ± log 64.5 + log 81.2 



10 



2.2715 



I (1.8096) + I. 9096 
2.27 15 
186.8530 



log (61.2 t (43. 6) 1 ' 3 ) * log 61.2 - 1.3 log 43.6 

« 1.7868 - 1. 3(1/6395) 
j 



10 



-0. 3446 



-0.3446 
'. 4523 



log -(45' 6 x 34'° 2 ) 



.6 log 45 + .02 log 34 

.^6(1.6532} + -. 02H. 5315) 
1.0225 



10 1 ' 0225 - 



65 



12) log (^) - ft (log f ) 

j - 3.1416 (.4972) 

- 1.56.18 

' 10 1.5618 m 3 6 ; 4586 



' Sol. 2.10 ^ 3 

\ 



\ 




/ 



gxerciac Set 2.11 



Sol. 2.11 



6) 
*) 
8) 
9) 
10) 



11) 
12) 
13) 



15) 
17) 
19) 

21) 



1) log x, - log ^35 + log 23 - log^ 267 

i \ 

2) log x - 2 log 23 + flog 35 % \ 

3) log x - log 6720 - log 7.6 - log^ 14 

4) ~^^log x - 3 log 41 +^| log 23 - \ log 17 

5) lo> * m 2 log b + log c 

log a,» log br - log c - \ log d 

log xy ■ log x + log y * a + b 

log (j) 9 log x - log y * a - b 
2 



log x ■ 2 log k * 2a 

log * ^ ■ log x + log y - 2 log z « a + b 

z 

log lOOOz * log 100O + log z * 3 £ c 
log (.01 y) - log .0i + log y « -2 + b 

log x fy" ■ log x + ^ log y * a + ii 

« — *^ 2 



14) log tfxy - %(log x* + y) 



a'+ b 



\ 23) 



3 

X " 5 , 

2 

x - 5 - 25 
x - |/3o" - 6 

Wife) - - 

100,000 - > 
log.x ■ a ssa 



2c 



J 



16) 

isT 

1 

20) 
22) 




. 100 
log — 



x 

100 



log 5 

m . 5 

x * 
x - '20 



> 10' 

io 2 *. 



(10*) 2 



So antilog 



67 



24) 



10* - x 



log x - a 

# ,% I0 k + 2 ' 10*.« 10 2 - 100 V * 10* 
S6 antilogy + 2 - 100x 



25) log x - a 
* log y - T> 
• 10 2 ' -x 2 , 



10 



10 b '- y 



10 



3b 



10 



2a-3b 



7 



So antilog (2a - 31 



26) 



27), 



~ 3 X 



30 



x log 3 *^log 30 

• . log%0 
log 3 

t 

X * 

2 - io ; 

x log 2 ■ log 10 
log 2 



1.4771 
.4771 



3.096 



— = 3.3219 
.3*10 



28) 



5 X - .5 



x. log 5 - log 

log' .5 _* - 0.3010 
X " log 5 " .6990* 



-0.4307 



isy 4 -21 \ 

x log** - log 21 

V log 21 
. "log 4 



1.3222 
.6021 



2.1^62 



30) 



< 3; 14* 



.12 



x log 3.14 - log 5.12 

P. log 5.12 
, » log 3.14 



.7093 
.4969 



1.4273 



Sol. 2.12 




rcise Stt 2.12 



I) 


r 5 - 


1.4, 


(.5, l.aj 


on graph 


^2) 


2 1 - 5 - 


2.8, 


(1.5, 2.8) 


on graph 


3) 


2?' 5 - 


5,6, 


(2.5, 5.0) 


on graph 






7, 


(-.5, .7) 


cm graph 


5) 


2- 1 ' 5 - .4, ' 


(-1.5, .4) 


on graph 


6) - 


10) 


y a iog 2 


x ^ 2 y 
y log 2 


* X 

■ log X 



6) 
8) 
10) 



(3,1.6) 
(6, 2.6) 
(.7, -.5) 



y ■ log x 
log 2 



7) (5, 2.3) 
9) (7, 2.8) ; - 
11) -"13) see graph below 




/ 




6.9 



Sol, 2,12 - 3 V 



14) They fit exactly 6n each other. 



1 



15) Ifcey art syoaietr ire about y - x because these functions are inverses 
of each other. / 

16) - 17) see graph below 

ft 

/..ii. 




J 



So. T 2. 13 - 1 



Solutions to Chapter 2 • TEST 

1) * log n = 1 + log 2 

log n = log 10 + log 2 
log n = log (10- 2) • 
n = 20 * 

A- 

* 



2) 



X- = 



3) 



log 



4 
7 



4) 




b 

b 



81 
= 81 
= 27 



3/4 



16 1^ 

{"is > 3? io 

x(log 16 - log 15) > log 10 

X > log 16 - log 15 

x > 35.67 
x = 36 



5) 


log 54 = 
a 


log 


3 

3 ' 2 


6) 


y = log 5 










3 log 


3-4 log 2 
a s N 




10 Y = 5 


\ 








3c + b 




2y 2 
10 y = 5 = 


25 




















D 


3 2y +3 _ 


1. 
3 




8) 


-5/2 
x - 32 






/ 


3 2y+3 = 










A 


1 


>> 


2y + 3 = 
2y = 
y = 


-1 

-4 
-2 


* * 








~ 4 

1 


9) 


{x | X 






10) 


. 3.472 x 10 

• 


-4 


1 


11) 


3°(3' 1 f 




•= l"(3 3 ) = 27 (B) 












t 


') = 












12) 


(2. 7)(10" 


. 27 (D) 








i 


13) 


2 X+3 = 


8 


♦ 








I 




2 x+:3 = 

x + . 3, = 
\ « 


2 3 
3 

2. 7 


V 

• (C) . 








i 



9 

ERLC 
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Sol. T. 2. 13 - 2 



\ ,-1/2 3 

14) [(.3)-*] = .3 * .027 (E) 



i5> x- 2/3 .y ' 



27 



16) " 27 IB* i 3 _1 \R? 

* 1/2 i 3/2 

3 3 • 3 4 3 _1 • 3 



.7/2 . 1/2 

". .» 

6/2 

3 ' = 27 . (B) 



17) 3 3/ ^ = J? = JlT (F) 

J 

18) (-27)" 2/3 = - 1 = zL (G) 



9 



I%f (0. 000027)(10 6 ) = 



(0. 000027)(10 D ) = 27 X (B) 



20) -H- • 27° • 3" 3 - 
271/2 

1/2 1 ' J 2 1 



^21) (345621) 2 = (345600 + 21) 2 = 34^600^ + 2(345600)(21.) + 2 1' 

345fe0O 2 = 119439360000 
2(345600)fkl) = 14515200 
; 21 2 = 441 



119453875641 



73 
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ERIC 



Exercise Set 3.1 



i) 

3) 
5) 
7) 



ZY 
XY 

ZY 
XZ 

XY 

XZ — 

XZ 
XY 





U) 



2) 

4) 
.6) 

BC 2 + AC 2 ' 

2 2 
BC Z + 8 - = 

BC 2 + 64 ' 
o 

BC" 
BC ' 



ZY 
XY 

ZY 
XZ 




2 2 2 

A(T + BC ■ AB 

10 2 + 24 2 = AB 2 



100 . + 576 - AB 
676 - AB 2 
26 - AB 




sin ^ A 
cos j£ A 
tan j£ A 
0 cot ^ A 
sec j£ A 
esc j£ A 

sin ^ A 
.cos ^ A 
tan ^ A 
cot A 
. sec A 

^ CSC 

J 



ERJC 





2 




** 


BC 2 - 


AB 


sin 










I 2 - 


2 2 ' 


cos 




AC 2 - 


3 


tan 




AC - 


if? 


oot 


1 A 






sec 




76 


* 


* esc 


4* 




2 •> 2 
AC + BC Z - AB 



t 2 + i 2 



J77 



AB 



Sol. 3.1 - 2 



sin ^ A 



cos ^ A 



tan ^A 
cot J A 

sec J A 

esc £ A 



i 
t 
t 

i 



P 



t + 1 



13) 



15) 



Because 2 angles of one triangle are congruent to 2 angles of another 
triangle. % J 



W t» _ m 0*3 

bi.D 1 o — , • f i?j 



sin J E 



9.6 6 . 
10 



.7193 



EF 



13. 90- AB 



because the angles % 
are the same. 



cos 44 = — -7 

DE / 




4.17 



DE 



ERIC 




esc A 



esc 



4 
4 B 



BA 

3C 

BA 

CA 



sec j£ B 
sec ^ A 



Thus cac x - sec <90 - x) or 
sec * x = esc (90-x) 



77 



/ 



Sol. 3.1 



19) 



20) 



21) 



22) 
23) 

24) 



tan 


4 A 


- tan 

r" 


A* 


*» 

sin 


o 

0 


cos 


no 


a 4 — 

sm 


1 


\ cos 


1° 

1 


sin 


.15° 


cos 


15° 


sin 


30 


CO Si 


** *\ 


sin 


75 


sin 


75 


sec 


4 A 


CSC 




CSC 




sec 


4 A 


CSC 


4 A 


sec 


1 A 



BC 
CA 



— " cot j\ B 



CA „ 

BC 



- 0 



cot ^ A, tan x = cot (90-x) 
or cot x = tan (90-x) 



.0175 



iin £ A 



cos 



tan ^ 



.2679 



.5774 



3.7321 



sin £ A - £± 
cos ^ A ■■ 



BC 
BA 
CA 1 
BA 



iin ^ A = 



cos 



i A — 



BC 
BA + 
CA 
BA 



= tan 

BA 

< 



BA 
CA 

BA 
BC 



BA 

BC 

"M" 

CA 



_1_ 

BC 
1 

CX 



CA 
BC 



N, 

cot j£ A 



. BA BA 

BC.' BC 



> 1 because BC < AB 



4*. 



BA 

CA. 



BC 
CA 



' RA 

— , > 1 because CA < BA 
CA 



BC 
CA 



> 1 when BC > CA 




25) As the measure of an angle Increases the length of the opposite 
increases whi le th e length of the hjcpo.tenuse remains constant. 



As the measure of an angle increases the length of the adjacent side 
decreases, while the length of the hypotenuse remains constant. 



since BA > CA 



BC ^ BC 
CA BA 



A triangle cannot have 2 right angles; division by zero is undefined. 

If sin 0° » 0 the opposite side would have length = 0. 

If cos 0° = 1 the adjacent side and the hypotenuse would be the same 

length, 
true 
false 
true 
true 
true 
false 



\ 



7<T 



Exercise Set 3.2 



.: V 



Sol. 3.2 



1 

3 

5; 

6 
7 

8; 

10 
11 

12 
13 



AC 
BA 

AG 
FA 



2) hi 
DA 



4 > £ 
HA 




AI < AG < AE < AC 

One, because the length of the adjacent side and the hypotenuse are 
nearly the same. 

Zero, because the length of the adjacent side is very near zero. 
Because the "length of the adjacent side decreases and the length of 



the hypotenuse remains the same. 



1 < 2 

2 4 



and - > % 

1 3 



2 < 5 a* \ > \ 



and 

.256 < .583 



I < I 



and 



.256 



.583 



^ > £ because wheji the reciprocal of each side of an order rela- 
tlon lk taken the order is reversed. 



14) 


sin x 


15) 


COS X 


16) 


tan x 


17) 


> r 


18) 


> 


19) 


> 


20) 


decreases 



ERIC 



SO 



1 i 

%* 



Sol. 3.2 - 2 



/ 



decreases 
decreases 
4ecre*ses 
decreases 
decreases 



■ 1 _ 

> 4^function 


value* near'O?, 


behavior 

02 to 90° 


value near 90° 


sine 


near 0 t 


~ — _j 
* increases 


near 1 


cosine 


near 1 


• decreases 


near 0 


tangent 


near 0 


increase? 


very large 


cosecant 


very large 


decreaser 


. near 1 


secant 


near 1 


increases 


very large 


^*wdangent 


very large 


decreases 


nedr 0 



The sine of an acute -angle is always greater than 0 and less than K 
The cosine of an acute angle is always greater than O'and less than 

The tangent and cotangent of an acut^t angle is always -greater than 0, 
The secant and cosecant of an acute angle is always greater than 1. 
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Exercise Set 3.3 



1) 



(A) 



4\xi 30 + cos 45 

1 + K m 1 ±JT 

2 2 2 



\ 



•2) 



(B) 
(C) 



.50^)0 + . 

i + JT 

2 -.. • 



7071 - 1.2071 



1 + 1.4142 



2 4 



2. 4142 
2 



1.2071 



sin 30 cos 60 + cos 30 sin 60 



(A) I (I) +* £T (jS 
2 Y 2 . y 



I + 2 ; 



(B) .5 (.5) i .87 (.87} - .25 + .75 - 1 
(9 1=1 ; 
. 1 + tan 45 



(A> 1 * 1 -<2 , 

(B) * 1 + 1 - 2 . ! 

1 ♦ 

(C) 2 «^2 ' * 

4) V 2 cos 3b + 3 esc 30 - * 

(A) 2#) ' (f) » 6' 

(B) 2(^660) + 3(2) ».7.732;' 

(C) l/3 + % - 1.7321 +>,- 7.7321 



5) . cos 2 30 + sin 2 . 30 

•/ " JT 2 - '1 2 '.. • 

• ' CA) .(f) -V (f) .- 
(B) '(.8660) 2 'i+ (.5)* 



.3 I. i 

4 + * 4 



- .7500 + .2500 ■* 1 



.0 



Sol. 3.3 - 2 



2 cos 45-3 cot 60 



(Af 2(jg) 



3 ^ 



(B) 2(.7071) - 3(,5774) - fl.4142 - 1.7321 - -0.3*178 
(O l/T - tfT» - 1.4142 - 1.7321 - -0.3178 



sec 45-2 "cos 60 ■ 
(A)« l/T - 2th) - |T>- 1 



(B) 1.4142 - 2 (.5) 



.4142 



(C) ♦ iff - *1 * ^^J 4 -? J 1 = -V^2 
sec 30 + cic 30 



(A) + 2 



(B) 1.1547 + 2 3.15,47 

(0 + 2 - 1.1547 + 2 - 3.1547 



J 10> 





2 , 




12) 




T 



T 



Sol. 3.4 - 1 



Exercise Set 3.4 



1) (a) 45° 7' 12 



(b) -120 - 

v ' 1000 3600 



lOOOx 
x 

432" 



720 

432 seconds 

9 

7' 12" ' ■ 



\ 



2) (a) 39 45 » 18" 



3) (a) 87 0 ~1Z* 54" 



4) SI 1 2* 15" 



(b) 



755 _ 



/ 1000 



3600 




/ ■ 

0>) 



^ 5) 50.5-grads 



45.4.5° - 45° 27' 



(b) 



iOOOx 


- 


2718000 


X 


■ 


2718 


2718" 


- 


45' 18" 


-215- 




\ - 

-x - 


1000 




3600 


1000/ 
/ 


at 


774000 


X 




774 


774" 




12' 54" 


375 


( 




10000 


\ 


3600 *w- 


lOOOOx 

* 




1350000 


X 




135 


1-35" 




2' 15" 


450 




X 


^1000 




3600 ' » 


IOOOx 


a 


162000 


X 




1620 


162" 




27'. 



er|c, 



84 



Sol 



(*) 13.5 gr»ds - 12.15° - 12° 9» (b) 



150 
1000 

lOOOx 



500 
540000 
540 ' 





540" 


9' 








14.175° 


(b) * 10' » 


600" 




-, 10' 30" = 


630" 




630^ m 


X 




3600 


1000 


9 

i 


x ■ 


175 


68.3875° 


• (b) ' 23' - 


1380" ' 




^ 23' i5 M - 


1395* 




1395 . 
3600. 


X 

1000 






387.. 5. 




• 387.5 
1000 


.3875* 



9) (*) 82.0833* 
0 



(b) 



i 10) ' (a) 70.505 




«? - 



303 

■ 36x 



*' 83133 
1000 

\ 

(b) 30' 

* 30' 18" 

1818 
3600 

3600x 

x 



300" 
x 

1000 




1800" 

1818" 

x ' 
1000 

1818000 

505 



Sol. 3.4 - 3 



n)« 

f 

12) 



13) 



81225° (a) and (b) both obtained hy multiplying by .9 
43.5° (a) and (b) both obtained by multiplying by .9 




sin 
-1 



4 



sin ^ A = 53.1301° = 53° 7' 48" 



B = 90 - 53.1301 



36. 8699°'*= 36 0 52'12'« 



14) 



15) 
17) 
\ 19) 




.9940 

error (esc x > 1) 

x - 2e\ i° 



y %63 y 9' 



•21) x - 45.9° 
y - 59.8- c 



22) x - y - 39.3° 

-1- 

23) sin x, sin x 

-1 

COS X, CQS X 



H. MS, 
In, e 



tan £3= ~ 

m J} 3 - 22.6199° 

m ^ 2 - 90 - 22.6199° = 67,3801" 

m j£ 1 = 22.6199° = 22°37'12" 

m ^ 4 - 67.3801° = 67°22'48" 

J 



16) 
18) 
20) 



78.9905° or 78°59 , 26" 



error (sec x > 1) 
v. 



x = 42.3' 



y ^ 47. 7 l 




log, 10 
ifx^ ' x 2 

X, 7 

I , 

X 



R, 



1 

X 



\ 



ERLC 
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y EafTelse Set 3.5 



Sol. 3.-5 - 1 



1) x - 7.4 (t*n) 

* 

* 3) x - 87.4 (tan) 

5) x - 11.5 (sin) 

7) x - 49.4° (cos) 

9) x -' 3.0 (sin)> 

ID 



2) 46° 14' - 46.233* 



0> 




fo»c 



♦ 12) 



ERIC 




4) 

N 



6) 



8) 



x - 57.9 (ysc) 

43° 46' - 43.766° 

x - 46.6 (sin) 

2x 2 - 83.2 

x - 6.4 

. x ■ 44.9 (sin) t 



10) • x » 40.7 (sin) 

» 

x = 218.(04) (tan) 

The plane's altitude is 218 meters. 



47°22^r^ 47.37° 



x - 12.(17) (tan) 
The tree is 12 meters high. 

I 

x* * 70. 2859 (tan) 
Theatre is 70 meters away. 



ft r = 



7° 53' 



- 37.88 w > . 

.. - 4.42 (sin) 
The altitude- to the longer side i* 4.4 cm. 



•87 



15) 



\ 




Sol. 3.5 2 



x - 37. 08 (tan) 
37.08 m = 370. 8 dm. 

1 meter - 10 decimeters 

The spire is 37 f dm. high. 




18) 



19) 



18° 45' - 18.75° 

x - 176.75 (cot) 
The buoy is 177 m. away. 



x = 2.56 (cos) 

The altitude is 2. 6 inches. 




x «Tl5.3 2 - 14. 3 2 - 5.4 
The other diagonal is 10.9. \ 

\ 

y ' 20.8 (cos) \ 
z * 65 . 2 

o o 
The angles are 41.6 and 138.4 s . 



< 



DA 



• * 
471.5 



The ships are 472 meters apart. 



ERIC 



$8 



Sol. 3.5 - 3 



20) 




la A ABC, tan- 63.83° - ^| 
• 2.0353X = AB 



la , A ABD,*tan 42.5 



AB 



2.Q353X 
X + 1000 



. X + 1000. 
91^3X + 916.3 - 2. 0353X 

= 1.1190X 
818.85 * X 

The river is 819 meters wide, 



V 



S.'J 



V 



ERIC 



C 



Solutions to Chapter 3 test 



Sol. T 3. 6 - 1 



9 

ERIC 



1) 


true 




2) 


false 


3) 


true 




4) 


true 


5)' 


false 




6) 


false 


7) 


false 




.8) • 


true 


9) 


false (15°03' 


='15.06-°) 


IV) 


true 


11 a) 


2 T 2 


_ JT +/T 
Z 






b) 

i 


'1.5731 








12 a)* 


ff) 2 + (f) 2 S | + f - 


1 




h) 
13 a) 


1 * .. - 








iTf + 3 

3 vlT 


3 -^3 


4jr. 

3 




b) 


2. 3094 








u4) 


1- + 2 - 


4 4jT 

IT = T 




• 


b) 


2. 3094 


• 






15) 


37. 255° 




16) 


78. 525° 


17) 















\ 






u \ri.r 






10.1 X 


/Hi* 


r 





sin 54. 2 



csc^54 2' 



10. 7 esc 54. 2 



10. 7 
x 

X " 

10. 7 
x 



10. 7 



cos y = 

' y' = 
y = 



~T"3.2 = x 

* 



17. 5 

cos ■ 1? 5 
"52.3° 



- 1 im> 



so 



Sol. T* 3.6 



18 a) 




" cos. 88. 2° = y 
0. 0314 = x 
side of polygon = . 0628 
perimeter of polygon = 6. 2822 



b) The perimeter of the polygon is very nearly the circumference of 
die circle. 4 ^ , 



19 a) 




/ 

, * The plane 'as peed is 5 



50 ft/sec. 



tan ZT 



cot 23 c 



700 
x 
x 

700 



1649. 0967 = x 



b) 3 75 mph 



31 



Sol. 4.1 - 1 



Exercise Set 4,1 

1) N 3 ~ . 2) x 3 

3) — 4) 

^ *3 ^ ^3 

X 3 *3 ■ 

\ 

7) < 0, y^ < 0 and the quotient of two negative numbers 
is positive, 

8) sin &y> cos ©y, sec an< * csc a ^e negative because 
the quotient of a positive and a negative number is negative. 
Tan and cot ©- are positive, 

9) y 4 io) x 4 ^ 

11) Z* 12) V *' 

X 4 . *4 " ■ » 

13) I * 14) '2_ 

x 4 • y 4 

15) sin ©^ < 0^ because y^ -<. 0, Cos > 0 because x^ -> 0, 

16) sin , tap © , cot ©■ and csc ©- are negative because the 

4,4 4 4 

quotient of a^positive number and a negative number is negative 

1 Cos &~. and sec ©- are positive be|*use x, > 0 and -7- > 

4 4 4. . X4 

17) sin 0° - ordinate of A ' . 0 , Q A „ (1 Q) 

♦ .distance to origin 1 
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Sol. 



o 

cos <r*» 



sin^O 0 



• i. y 



abscissa 


of A. . 


1 

■ 1 


distance to origin 


ordinatt 


of A 


1 _ 


distance 


to origin 


T 


abscissa 


of-vA 


. o , 


distance 


to origin 


l 


ordinate 


of A 


0 


distance 


to origin 
j 


1 


abscissa 


of A 




distance to origin 


1 


ordinate 


of A 


-1 


distance 


to cngxn 


1 


abscissa 


of A 


= o 


distance 


to 'origin 


1 


ordinate 


of A 


0 






. 1 


abscissa 


of A 


1 


distance 


to origin 


1 


ordinate 
abscissa 


of A 
of A 


= o . 
1 


ordinate 
abscissa 


of A 
o'f A 


0 * ^ 


ordinate of A 
abscissa of A 


0 is 


ordin**C^?f A 
abscis-sa of A 


2 - - o; 
I 




OA = 1 


OB » AB 



cos 90° - » DSC1S5a - * - 0; A - (0,1) 

sin 180 u , ordinate or a =■ 7 = 0; A * (-1,0) 



cos 180° - apscisa ? 01 * ■ ft = -1; A « (-1,0) 



sin 270° = ordinate ot a = -1; A = (0, 



cos 270° = - ; oac " a * »* rt . . = - 1 » 0; A = (0, 



sin 360 e 



cos 360° 



tan 0 



1 tan 180° 



tan 270° 



tan 360° 



* 1 _ JT 



v . / 

sin 45 = 2 ~ — 2 u./u/ 



03 



Sol. 4.1 



y 32) 




OA ■ 1, OB » AB 



cos 135 



33) 



34) ^ 



34 



35) 



36) 




£T - = .o. 



2 - 2 



7071 



OA = 1, OB = .5, AB * .5 l!T 
A = (-.5, -.5 if?) 

= |/T 1.732 1 

OA = 1, AB = .5, OB^ .5 JT 
A - (.5 (TT, -.5) 



iAj[J - iTT =. -1..732 , 



OA » 1, OB - .5 , AB = .5 iTT 
A - (.5, -.5 jfT) 



sin 60 



OA - 1, OB - .5, AB = .5 l/T 



.5(1.732) - .8660 
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/ 
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Exercise Set 4.2 



1) 


1 —l 


A 


sin©- 




tan©- 


cot©- 


1 

sec©-| 


esc©- 




acute 


1st quad. 


pos, - 


pos. 


pos. 


* 1 

pos. 


! 

PPS. | 


pos. 


• 


obtuse 


2nd quad. 


pos. 


neg. 


neg. 


neg. 


neg. 


pos • 




reflex ' 270 


3rd quad. 


neg. 


neg. 


pos. 


pos, . 


neg. ; 


neg. 




• 270-<reflex<360 

Mf 


-4th quad. 


neg. 


pos. 


ne£. 


neg. 


pos. j 


neg. 



2) 
. 3) 
4) 
5) 
6) 
7) 
8) 

V 
10) 

U) 
12) 

13) 
14) 
15) 
16) 



17) 



18) 
19) 



secant is a line- that intersects a circle in exa 



2_ 
sec ©• 



actlV 



two points, 



2^ 

CSC 0" 



sin in 4th qpad.is negative 
cos in 1st quad, is positive 
cot in 3rd % quad. is positive 
esc 4th quad* is negative, 
alj functions are positive in the 1st quad, 
tan in "2nd quad, is negative 
'cot 725° » 11.430 1; 725° has its terminal side in the 1st quadrant, 
cot 725 C 



negative 
positive 
positive 
negative 
positive 
negative 



cot^S 



tan I92O 0 * -1.7321; tan 1020° - tan 300° 

'cos 512° - -.8829; cos 512° - c,os 152° 

sin 1432°- -0.1392; sin -1432° - sin 352° 

sin (-11S°) « -0.9063; sin (-115°) - sin' 245° 

cos C-90°) - 0; cos -.('.90°) - cos 270° 

tan (f200°) « -0.3640; tan (-200°) - tan 160° 
esc* (-290*) - 1.'0642; esc (-290°) 7 esc- 70° 
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/ 



20) • 90 » %(360) 



k(2^) - % 1?* =.1.6 units 



Sol. 4.2 '- 2' 



21) = '.3750 = |j 135 - .375(360) 

.360 • 8 . 



L 



.3750(2^) = |(2 / ?") = =2.4 units 

8 4 



22) 
«, 



180° = ^(360) 



%(2T ) = »"3. 1 units 



23) 



24) 



225" = .625(360) = ^(360)n, 



I (2^) = .6250(2 ^ ) - - 3.9 units 



330° = .92(360) = — (360) 

12 



ERIC 



• II f?^* 9167^^)— 5.8 

12 ' ' 7 ' " ' 



25) 120 = 3 (360) = .33 (360) 



' ytff') =. 33^(2^ ) 



2.1 units 



26)' 210° = y 58(360) = y£ (360) 



^1 (2^ ) = 3.7 units 



27) 345° 



23 



.96(360) % - ^ 



(360) 



f 
1 



96 (2 1/ ) - 6.0 units 
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Exercise Set 4.3 



Sol, 4.3 - 1 



>0 
<- 
2) 

3) 



4) 



2958° ' 
.0175* radians 
radians « 180° 



(~1%q+ ) ' degrees * x radians 



^ radians = 180° 



5) 



180 



3^ 



radians? ^2 li' ) *» 135^ ^ 70.4738° 



r,adians = x degrees 



2" 
4 



7) - 2700' 



9) 



150 



8)- -120° 
10) -8594. 5669"° 




A TI57 programs to concert radian measure to decimal deere'es is- 
LRN . ' 



00 


X 


0 1 


1 • 


02 


8 


03 


o 


'0 4 




05 


2na^ 


06 • 


r" H 


07 ' 


R/S x 


08 


RST 



. 4 



\ 



" LRN 
RST 



L 

4 /TN 



V 



13) . 7ff54 radians or 

radians 

4 



ID" 4. 1888 radians or y INadians^ 12) 2. 2253. radians or 0. 7083 t radians 

xO- ^ 

14) 4. 2542 radians or 1. 3 542 H~ radians 

16) -0.2732 radians or - . 0870^ radians 
18) 9.4771 radia ns' or -3. 0167 It Radians 
20) 397°lk' = 397.25° 

6.9333 ra.dians or^ 



15) 1. 0472 radians or JL_radians 

% . 3 

17) <^5236 radians or ('r#*radian«) 



19) , 5. 7596 radians or 



, 11 A 

( 7 u radians) 



2069 ft* 



radians- 



ion 



Sol 4.7-2 



A&TI 57 program to convert degree angle measures to fadians 



21) 



23) 
24-) 
25) 



V 

00 


X 


01 '. 


. - 2nd W 


02 


h 


03 


1 


04 . 


8 


0 

05 \ 




06 




*7 - 


R/S . 


08 


• 


09 " 


2nd IT - 


10. 




1 1 


R/S 


12 


R£T 



R/S- (gives radian measure) 



\ 



-.71 



LRN 
RST 




I-.71 



2~*~ , radians = 270 



22) O, 

. 14, tan 548°. = „tan 188 which rs positive 
.98, 



58.3 radians, is close to .90° 



■1.24, 



esc - 2.3 H radians = esc' - .3 radians 

esc in. 4th quad, is negative 



26)* 1.41, 



sec — * sec to 

4 . 



. sec 45 



iff 
i 



2 



-09 



1 

< — 




/ r. 


z 




> 




1 — ^ 



sin 6 fl" 



= sm 0 



tan - 93?35' = tan -93.58°" = 15.97 



tan -93'°35' -is positive becau 17 it is in the 3rd quacfra^nt 



V 

0.41, f 
1 , ' 



cot ~ « cot 67.5° 
o 



cos if 



/cos 0 



101 



/ 



31) Any value' of -sin (+©-)° = sin (360 - S" ) 



o 



32) &■= 270, 90, 450, -cos ( + ©-)° = cos ( 1 80 '+ ©-) 

33) Any value of 0- , tan'(360 - ©-)° = -ta'M©-) 0 

34) ' Any'value of cot (360"- ©-)° = -cot ( e-)° * 
(35) 0°, 180°/ 360°, 540°, 720° 

x 36) 90°, 2 / 70°N50Pf ' . 



10 



\ 



§ol. 4.4 v*l 



Exercise Set 4.4 

; T~ . 

/ .. - 

Checks offceii reveal small rounding and approximation errors. 



1) 3 cot©- « -3 U3 , 

9" = 30, 210 , 
check: 5.1962 = 5.1962 



2) 



-» 



3) 2 cos 9- + 7 =X) 



cos 



-7 



the solution set is 
cos.©- > 0 for all ©- 

5) 8.6 sin - 1 - sin 
9.6- sin©" - a 

5.98°, 174.02° 
eiveck: .8960 = .8958 

7) 4 - (2 cot ©- - .9) - 3- cot ©- = 1 8) J 

4 - 2 cot &~ + .9 .- 3 cot 5- = 1 

*-5 cot;^ = '"-3.9* 
.o 



€r«'52. 05, 232.05 



cfheck 1-1 



9) 3 (tan 9—5.6) = tan ©• 

* 

'3 tan 6" - 16.8 » tan 

2 tan ©• » 16,8 
* * 

©■ - 83.21°, 263. 21 C 
check ' 8.4 = 8.4. 



10) 



cos ©• + 2 " 0 



150 ? 210 



cfieck: 2 x 10 



-10 



7. 



4) ifTCsiri 1) = 4' 



= 52.08°, 127 . 92 ( 



check 4=4 



6) 5 cos ©• +6 =-.7 



©* .= 78.46°, 281. 54 C 



check 7=7 



tan fi- + 2 

8.1 - ' 



✓ 

talr^ : 2 

3.5 



3.5 (tan ©-+.2) =8.1 (tan©- - 2) 
3.5 tan ©- + 7 = 8.1 tan ©■ - 16.2 
14.6 tan &■ =*-~^-2-5 . 2 . 



& = 78.79°\ 258.79° 



check: .87 = .87 



cos 



1 - cos<K 
7.1 

1 - cos ©■ = 7.1 c^os ©- 

1 ■ 8.1 cos©- 



82.91°, 277.09° 



ERIC 



Sol. 4.4 - 2 



11) .2 tan j> + .57 » 1.23 * . 12)* . sin 

^ = .32, 3.46 radians 
' check • ;.23 - 1.23 

13) sin ^ - cos(-£ -<j> ) C . 14) 

Of 2f X_ 



^ + 1.8. = ilT 

£ = .45, 2.69 radians 



15) 



■» cos 

x + \ r 1*» 0 

tan x + 3 *- 1 ' ^ 

x = -63.42° = 296.57°, ^116.58° 
check: 6.52 x l(f 4 = 0 



check 2..23 » 2.24 • 

cos (fa - 1^ - ifT 
the solution set is £ } v 
^ < 1 for all 4> 



' 16) 



\J2 - 2 cos x - 3 » 0. 
2 - 2 cos x * 27 
-2 cos x « 25 
- cos x » -12.5 
the solution set is { J 
cos x > 0 ^for ell^c 

187. \Jr- sin x = 
4 1 - sin x ■ ;2k 



17) \jl + cos x 



x - 53.13°, 126. 87 C 



check: '.45 .45 



5 3 \J cos x 

1 + cos x ■ 9 cos x 

1 53 8 cos x 
82.82? 277.18°= 

' check: 1.06 * 1.06 

19). \J tan x + 5 = 1 

J 

. tan x = -4 

x - 284.04°, 104. 04 { 
check: .1.0004 » 1 * 



•j 



, ,20) sin x - .9149, sin x - -.9149 

x - 66.19°, 113.81°, 293.82°, 246^9 



check: .837 - .837 
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Sol. 4.4 - 3 



21) 1 - tan 2 x - |/T * 22) 

2 i— * 

- tan x * iJT - 1 

2 ' r-~ 

%tm x ■ 1-1/3 

the solution set is | J ^ 

! — 2 ' > • 

: % since 1 - U 3 < 0 jnd tan x > 0. 



2.47 » 3 cos x 

♦83 * cos x 
•91, -.91 - h cos x 

x - 24.85°, ,335.15° 
«*x - 155;i5°, 204.85° 
sck: 2.47 » 2.47 




sin 


\ = y 


sin 


(90 


-*)° 




X 




cos 


COS v* - 


55 X 


cos 


(90 


-*>° 




y 




sin 9*° 


put 9-° 


X 


tan 


(90 


■e)° 


3 


X 

y 




cot©- ° 


cot 


X 

s — 


cot 


(90 


-©-)° 


* 


1 




tan©- ° 




y 






X 








l 


c *P 


f'on 


-©•)° 




1 




esc & ° 




. X 






y 






esc &-° 


* 1 


CSC 


(90 


. o 

- &) 




i 




s*c 




* y 


r 




X 








sm (90 ^F.e-) 
t 

cos (90 + ©-)° = 
tan (90 + ©*>)° - 
cot- (90 + ©-)° = 
sec (90 + e-)° - 
'esc i?G ^&-)°.' 



X = cos ~ 
-y = sin 9" 



* -tan©-' 



-y 

i2 - - cote-* 
^ » -esc e-° 

- = sec ©■ 



sin (270 - ©") - -x - - 



-) cos (270 - $•)? - -y - 
tan (270 - S-)° - 7^ 
cot (270 - ©-)° = ^ 

^ ""X 

* sec (270 - SO 0 *?- ZJ 

esc (270 - &-)° * — 

-x 



cos ©- 
siru,£^ 



cot ©• 
tan©-° 

-C9C 0- 

- sec 9-° 



•\> 




Sol. 4.4 - 4 



sin (270 + A - x . » -'cos©- 0 ^ 



cos (270 + e-) 0 = y = sin 9-° - 
tan. (270 + S-)° - — = - cot & ° 



- cot (270 + e-)° ='-2' 



tan ©• 

o 



sec (270 + e-)° - i esc £> 

y 

esc (270 + ©.)° - _i - '. sec i 
-x 



23) f(90 -©-)° = cofunction ( 0% & «c 90° ^ " " 

where f is a trigonometric function and sine and cosine, etc. are 

' - 1 



24) 



25) 



26) 



co functions, „ 

|f(90+e-)°|a cofunction (&•)? , •<>%©■•< 90° ' 
where % f is a trigonometric function, sine and cosine, etc. are cofunctionV 
and the sign of the cofunction is determined 'fey the sign of the function in 
the 2nd quadrant. 4 . , 

If (270 -©0°| = cofunction (©-)° , 0?< & < 90° ' f 

i 

where f is a trigonometric function^sine and cosine, etc/ are cofunct;ions 
and the sign of the cofunction is determined by the-sign of the function in 
the 3rd quadrant. " *» 

|f(270 +e*)°|« ^cofuncti^T( , 0°< & < 90° ' 

whero< f is a trigonometric function, sine and cosine, etc. are cof unctions 
and Jiie sign of the cofunction is determined by the sign of the function in 
the 4th quadrant. * \ 
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' Solutions - Chapter 4 TEST 

1) ~cos 7b° 

2) 2 A 

* 2PK. -sin x . 



* A \ 




j J 


- a 








2.1 0 • 


7^ 
» J 


135° ** 






o ) 


ft or 4 /*> 

V 


/ / 


*t 14 / -> 


101 


-24/25 or - 96 




(3) 






• 12) 


(2) • 


13) 


(1) \ 


14) 


(2) ■ 


H) 


(2) • - 


16 a) 


^ PD 



b) OD 

c) , "AC 
4) 0P % 
e) AB 



Exercise Set 5.1 



<a>. 



COS X 



111 



.34 











it 






it 


4^ 




1. 5^ 


f° 


Is • 


9. 


6 


. *\ 




3 


18 


, 9 


2 


9 


I 0 


0.17 


- 0.35 


0;52 


0.70 


0.87 


1.05_ 


1/22 


1.40 


1.57. 


^7* 


' 1 


.98 


.94 


.87 


. M 


. ,,64 


.50 


.34 


• .17 


0 ' 


-.17 



2f 

3' 



18 

1.92 .J" 2.09 



-.5 



13^" 



18 

2.27 



-.64 



2.44* 



.77 



4gf 
6, 

2.62 



-.87 



9 

2.79 



-.94 



17fr 
18 

2.97 



•.98 



'J 



19^ 
18 

3.1'4 :. 3.32 



-1 



-.95 



ioIT 

9 • 



COS X 





if 

6 • 


11^' 
9 


23^ 
18 

t 


4^ 

' 3 ■ 


25^ 
« 18 


[ &f 

,9 


3^ 
2 




29^ 
18 > 


5^ 
3 




3.67 


3.84 


4.01 


4.19 


4.36 


4.54 


' 4.71 


4.89 


5.06 


5.24 




-.87 


-.77 


-.64 


-.5 

• 


-.34 


'-.17 


0 

4 


.17 


, 

.•34 


.50 









f 11* 


17* 




2 ii 




18 


9 


16 


i 9 


18- 






j 5.41 


5.59 


5.76 


5.93 


6.11 


6,28 


X 


.64 


.77 


.87.. 


.94 


.98 


1 




9 
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Sol. 5.1 



l -6 28 


t 


s-3f 


-3^ 


3 

-4 19 


-77T 
6 

-3 67 




• 

--sir 

6 

-2 62 


•3 

-2 09 . 


6 • 

* 

-5 76 


3 

-5 24 


2 

-4 71 


COS X 1 

< 


.87 

« 


.5 


0 


-\5 




-1 • 


-.87 


V i 

% 

-.5 



COS X 



-1.57 


3 

-1.05 


1 -tf 
6 


0 

b 


t ■ 


3 

1.05 


2 

•1.57 


2« ■ 
3 

2.09 


5* 
6 

2.62 


\* . 

3.14 ' 


o ■. 






l 


.87 


J 


0 


-.5 


-.87 


-1 







4? 
3 


3^ 

2- 


5 fl\ 
. 3 ' 




2^ 




> 3.67 


4.19 


4.71 


5.24 


' $.76 


6.28 


cos X 


-.87 


' -.5 


0 


.5 


.87 


1 




.The ftP- 33 and IT- 5 7 programs on p. 5.1 -.4 of the text can be easily adapted 

1 4 , 

for each of these tables, > 
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Sol, 5.1 



1) * cos x ■ y decreases in quadrants I and II % 
s increases in quadrants III and IV 
' is positive in quadrants I and iy 
is negative in quadrants II and III 

4 

s 2) the amplitude of y ■ cos x is 1. 

• * * '^v o 

3) the period of y * cos x is 2 H or 360 . 

4) 2nd quadrant 

5) . 4th quadrant 

6) 2nd quadrant 

7) 3rd quadrant 

8) (225°) 

9) 2± (270°) ' 

10) J£ (45°)' . , ^ 

11) ' t^ey have the same amplitude and the-ffcme period, 

12) they do not have the same variation 
13 - 14) ' : 



x< 

sin x + cos x 
sin x - cos x 



0 

/o 


t 

12 
.26 


6 ' 
.52 


1 * 
4 , 

' .79 


3 

1.05 


5tt 
6 

1.31 • 


2 

1.57 


[ 7 tf 
12 

1.83 


1 


1.22 


1.37 




1.37 


1.22 


1 - 


.71 


-1 


-.71 


-.37 


0 


.37 • 


.71 


1 


1.22 



sin* x + cos x 
sin x - cos x 



9 

ERIC 



lit 
3 


A 

4 


st 

6 


lit 

12 


t 


lit 

. 12 


ii 

6 


2.09 


2.36" 


2.62 


^.88 


3.14 


3.40 


3.67 


.37 


0 


-.37 


-.71 


-1 


-1.22 


-1.37 


1.37 


1.41 


1.37 

r 


i:22 


1 


.71 


.37 
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Exercise Set' 5.2 



\ 



1) 



tan (-50°) 



-1.2 



x *. -50 - 180 ».*-230° ».-4.01 radians 



2) 



x i -50 + 180 » 130°' 
x = 130 + .180 = 310° 
x 4 -5.8 radians ■ 



332 
o 



2. 27 radians. 

= 5.41 radians 
o 



* -2.7 radians *u-152 
' .5 radians * 28° 



3.6 radians 



208 



3> 



* -4. 25 radians * -243 
= -l.llradidns * -63° 
f^2."03 radians = 116° 
= 5. 18 radians = 296° 



4) 



0 , 



.45°, -257. 45 ( 



6) / 

.7 -8) 



0, 4/49341, -4.49341 radians - j 

^tan 0 = 0, tan 4. 49341 = 4. 49342 
£an (-4. 49341) 5 4.49342 

Itie graph of 'y = A tan x exactly repeats itself, fevery 180 « 
Examples of functions with asytnpotes are hyperbolas 
/(xy 

x ^ <j sin x + tan x 



2 2 2 
k; ax - by * c ) and exponential functions. 



.ERIC 



o 

• 2 

• 4 
.6 
.8 

1.0 



o 

s 

' .4 * 
.81 
1.25 
i:75 

,2. 4 



tan x - cos x 



T' 



in 



-1 

-7.8 
-.5 

-.14 
.33 

1?02 



s 



Sol. 5.2 



An HP- 33 program that can be used to determine- values for this table is 



01 

02 

03 

04 

05 

06 

Of 

08 

09 

10 

11 

12 

13 

14 

15 

16 

»| 

19« 



g. ra1) 

ENTER • 
-STO V 
'. f SIN 
RCL 1 
f TAN 

/ R/S 
RCL 1 ' 

2 
+ 

STO 1 
f SIN 
RCL. 1 
f TAN 
+ 

R/S 

JGLT0 09- 



f TAN 
f (COS 



> 



f TAN 
f COS 



"J 



V 
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Sol. 5.3 - 1 



. Exercise Set ^.3 

d-3) 



v • 




f sec x 


CSC X 


-it 


fervor "* 




error 


-11^ 
6 


* * 
1.73 


1.15 


2 , 




.58 


* * 

2. 


f 

1^5 




large - 


large - 
« 


1 


3 


- -.58 


-2 


"jl.15 


6 


-1.73 

* 


-1.15 


2 




large + 


. -1 


large ■ 


• -6 


1.73 


* -1.15 ■ 


-2 


3 


.5? 


-2 * 


"V 1 / 


2 


large - - 


- large H» 


-1 


-fr 

3 


-.58 


■ J? 


-1.15 


-f 


-1.73 

* 


1.15 


-2 v 


0 


large + 


1 


large H 



- 


I 






X 


cot X 


sec x 


esc : 








- * 


£ 

6 


1.73 


1-.15 


2 • 


3 


► 

.58 


2 > 


1.15 


.2 ' ~ 


small - 


large - 


1 


2f 

3 


-.58 


-2 


r 

1.15 




-1.73 


-1.15 


2 


f 


large * 


-1 


^— -"large 


, 6 


1.73 


.'-1.15 


-2 




.58 


-2. 


-1.15 


, 2 


small - 


large + 


-1 


- 511 


..- 7 


2 


-1.15 


6 


.-1.73 


1.15 


» _ 

-2 


2^ 


, large + 


1 


large 




4 







) 
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N 



Sol. 5.3 - 2 



The graphs of the functions appear on p. 5.3 - 1 of the text. 

An HP- 33 program that can be used to determine values for this 



is} 



table ' * 





cot X 


01 


2 RAD 


02 


STO 1 


03f 


f TAN 


04 1 i 


g 1/x 


05 \ 


R/S- 


pe \ 


git 


02 






09 




10 


+ ^ 


ii 


STO 1 


12 


f TAN 


13 


g 1/x 


14 


■ R/S 


15 


\TO 06 



i 



see x 



f cos 



f COS 



csc x 



f SIN ^ 



f»SIN 



(4 - 9) 


' cot X 


* 

sec x 


j 

CSC X ' 




period 


t 


211 


21/ 






z? ' 

^ all rp«l« 


^ all reals 


• all reals 




range * 


all reals 


x > 1 and 
x < -1 


x > 1 and 
X £ -1 




discontin- 
uities 


at multiples 
of IT* 


at odd multiples 
of ?/2 


at multiples 
•oftf 


• 


amplitude 


unbounded 


unbounded 


unbounded 





variation /Gf cot x: always decreasing as x increases; cot x is positive for 



3t 



the intervals f . (-2 H , - -j) , (- II , 2 

cot ^ is negative for the intervals 

3T 



,2?) ...} 
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J18 



£>Q1. J.J - -> 



variation Qf.sec x: increasing for intervals ^* 2 " 1 *^J» ' 

[o, ^J, fil?! , 3^J , ...^ as x increases. ^ 
positive for intervals, ' |\.,, < "31 , -11 ) , (.2 ^) , , lT > f 



3 f O ^ 



negative for intervals, ( -^J, , ( , ...j 



variation of esc x: increasing for intervals ^ 

as x s increases. 



2 ' 



ft 3^1 J 

1 2 » 2 J' ••• { 

positive for intervals, £...,.(-2///, ) , (0,^), ...^ 

negative for intervals t £ (-1?" *, 0), ( 1?" , 2^ ), ...j 



ERLC 




\ 



Sol. 5.3' - £ 




14) Various answers, some examples: 

the graphs of Ql) and (12) are identical except that ^hey 
are out of phase, 

the graphs of y = tan x and y = cot x are mirror reflections 

£ if- 

of one another at the points 9 , 2 > « 



\ 



ERLC 



*1£0 



1) 



amplitude: \^ 



2) amplitude: 2 



perioa 



: 2t- 



radians or 360 



frequency: 1 cycle per 2 

3) amplitude: \ 4 * 

o ' 2^ 
period: 120 .or — 

3 

frequency: 3 cycles per 2$! 
5) amplitude: j 
period:, 90° or 
frequency: 4 cycle* per 2 1* 

amplitude: 1 

4 J '-too 2^ 
period: 72 or — ^ 

frequency: • 5 cycles per 2«' 

amplitude: unbounded 



7) 



9) 



period: 120° or - 



id 

13) 
15) 
17) 
19) 

21) 



frequency: 3 cycles per 2 1 

y ■ 2 sin 2x 

y * .53 sin 2x 

y » 4 cos x 
2 

y ■ 4 cos "3 x 

max ■ 2 

min » -2 

max ■ . 5 . 

min » r.5 




4) 



6) 



10) 



12) 
14) 
16) 
18) 
20) 

22) 



period: 



120° or ^ 



radian 



frequency: *3 cycles per 



'it 



amplitude: 4 



period 



or 360' 



frequency: 1 cycle^per 360 
amplitude: • .7 

period: 10 if or 1800° 

1 ' 
frequency: — cycles per 2» 

* 

amplitude^ 5 
period: 4^ or 720° 
frequency: 4 cycle per 2* 

r 

amplitude: janbounded 
A 

period: 60° or r | 
frequency: 6 cycles pew 
y ■ j siri 2x 
y * 6.2 sin *2x 

y * 4 cos 4x ^ 

y * 4 cos 5x 
max * 2 
min = -2 
max * 12 ' 
min = - 12 



121 



• 


• 




t 

Qr\\ 5 A 

5>01 # J*** 










function 


period 


1 amplitude * 


frequency 


y ■ sin'x 


2 Ir or 360 


1 


1 per 2/r 


y ■ 5 sin x 

y » sin 5x 

* * 

y j sxiv 


/X o * 
2T or 360 

f or. 72° 

??* o 
or / z 


5 

1 ^ 

c 


1 pe? 2^ 
5 per 2t* 
j per 2 « 


y ■ cos x 


^ u or JoO 


1 


1 per 2 '( 


'i y * 5 cos x 

J J tU5 


1 2^ or"360° 
-* or 72° 


5 

* 5» 


. 1 per 2^ 
• ^ j per m 



24) The pejiod of y » sin 2x is * Jl while the period of y * sin x is 2// . 

r 

25) The period J.s how long tt takes to complete one cycle. The frequency 
is how many cycles are completed in 2^ , , 

26) - " ' * 



The amplitude of the function y = sin 3x is J.. 
27) See graph. 




(b) There is one point of intersection 
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0 

ERJC 
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. Sol.* 5.4 6 

34) 1 , * 




35) ^ None of these apply to these functions. 

36) None apply because these functions are not of thfform y ■ a f (p • x) 
where f is a trigonometric function and a and p are real numbers, 

37) ' 




ERIC . • ' < - 126 



* '* Sol. 5.4 - 7 



38) 2 sin x cos x sin 2x 

sin (x it y) - sin x cos y + cos x sin y 



sin 2x ■ sin (x + x) ■ sin x cos x + cos x sin x ■ 2 sin x cos x 



(39 - 4i) 




> 



42) Each of phea is identical to cos 2 9*. 

cos ^ 9* - cps. ( 6* ) ■ cos ©• vcos ©* - sin ©-•sin 

^ * 2 ^-2 

/ ■ cos ©~ - sin &r 1 

2 * 
but cos ©• - 1 - sin 9- so , 

f f 2 * 2 2 J ^ 

cos 0* * 1 - sin a si^ 9- * 1 - 2 sin & 



#2 * 2 
• - cos ©■> - sin 

2 2^ 
but ■ sin ©- ■ 1 - cos ©* ' so 



.2 



cos 



i©* ■ cos - 1 + cos 9t * 2 cos - 1 



ERLC 
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r 



Sol. 5,5 • 3 



11) 



Function and Inverse 
f : y • cot x 



-1 -1 
f : y • cot x 



/ Domain f 

all reals except 
multiples o| 4r 



all reals 



Range 
all reals 

all reals except 
'multiples of 



f : y ■ sec x 

--1 —1 
f y m sec x 



ft' 



0 < x ^ tf\ x f f- 
(-oo.-Q U [I, +00) 



(-00, -QU [l, +00) 



0 < y fli, y*f- 



^ f : y ■ esc x 

-1 , -1 

f : y • esc x 



- f < x < £. x * 0 ' 
(-00, -1].U [l, 



<-oo, -f) u ft, +00) 



( 12 - 16) see graphs . 
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Sol. 5.5 - 5 



(17 



19). 



* x I * • 2 

- 18) Various graphs e.g., f(x) - e , f(x) ■ In x; f(x) » x , x > 0, 

f(x) ■ |) x . A function and its inverse are always symmetric about 

the line y ■ x/ 

.tan x - s - . Given: tan x = a 

/ COS X 

Find x 

1 



20) 



21) 



22) 



23) 



24) 



(a) 

(b) 

(a) 
(b) 
(a) 
(b) 
(a) 
(b) 

(a) 

(b) 



COS X = 



\)l + a^ 
so x s Arc cos 




.. / 1 
" 1 + a z 



tan 



45t>78 [ g | 

89.9987° because the principal value of an angle whose tang*ent 
is a^^ry large positive number is close to 90°. 



45678 g sin 



error because -1 < sin x < 1 for all x. 
45678 fTJ cos" 1 v 
_ _ 1 for all x. 

— inni — i f -il 



error because -1* '- cos x 
45678 



"T 




X 


g 



tan 



• 0013 because the principal value of an angjLe whose cotangent 
is a very large positive number is near zero. 
0 g 



T 




g 




. -I 

sin 



error because division by zero is undefined and 0 is not in the 
domain of f(x) « sin * x. 



25 , w [7] g HSSQ^S * 

(b) 



cos 



-1 r ii 

,8807 because the principal value of sec -j- is .8807 and 
sec .8807 i j- . (. 8807 -radians = 50.4598°) 



26) If a function is' one-to-one then every element in the range corresponds 



27) 



9 

ERIC 



to exaqtly one element in the domain so its inverse is also a function. 
Other reasonable restricted domains of y = sin x could be 

/;: . • . 

' • i 32 



Sol. 5.5 
p - 



33) (example) 



f(x) - .x 2 , f". l (x) 



In this eajample when k > 0 the line x = k intersects the graph 

in more ^thaft one place. This pould not happen if £ (x) where a 

* » -1 

function because then every element in the domain of f (x) would 

* -1 * 

correspond to exactly one element in the range of f (x) . 



34 a) ' £ 

3 »" 



35 a) -i. 

36 a) 



13 
2 



fl a). + 1/2 . > ■ 



39 a) 
4p a) 



+ M 
- 25 

"or 



b) 
b) 
b) 
b) 

b) 



b) 



. Silt 
.3846 
4. 0000 
-. 5774 

+ . 5000 
+ . 96 r - 
-.5774 



> 



1-36 



/ 



Solution! to Chapter 5 TEST 

t s aj 1.7321 

Sj if 

2 a) . 384* 
b) 5/13 

3 a) -2. 1250 
b) .-17/8 

4) 1 

' 5) undefined 

6) . 0 

7.) ' 90° or ^ or 1.5708 

8) t/4, 3074 

9) increase* t 

m - 1 

ID D . ^ 

12.) C 

13) - D 

14) C 

15) see graph 
16) see graph ^ 




Spl. 6,1 



Exercls6 Set 6,1 



1) In any triangle,' the largest angle is opposite the longest side. 
- 2 ) If 4 X is a right an S le then y i» an altitude and x is the hypo-* 
^fcenuse and x murft be greater than y. Orfly one ttiangle is possible. 



This is really 9: special case of SAS^ince z is determined uniquely, 



by the Pythagorean Relation. 

3) ijX i: acute, x > z so one triangle is jfcssible. 

4) £ Y is obtuse,^ y< x so no triangle is possible. 



5) j£ Z is icute, z < x 




h, the altitude from Y to XZ 
is 78.09 < 93.1 • so 2 *ri-' 
v angles are possible 

h, the altitude from Y to XZ 
is 8.99 > 8 so no triangle ' 



\ 




• 

is possible. 


7> £X . is acute, x 


< z 


h, the altitude from "y to XZ 




\ 6 


.Ms'7.9997 < 0 so two tri- 






angles are possible. 




2 



Sol., 6.1 - 2 




8) ^ X is acute, x 4 z 




, h, the altitude from Y to *XZ 

is 1.0968 < ft so two tri- ^ 

. ' / 

% angles are possible'. 

9) Let X be an angle then x is the side opposite t;hat angle. Let y be 
side 'adjacent lo < X. ' v 

If x ■ y»sin X then thepe is one triangle ^ 

x < y.sin X then no triangle is possible ^ \^ 

x > y.sin X then two triangles are possible 



Sol. 6.2 - 1 




In A X*A, h - z sin X 

^ * 

In A YZA, \ h - x sin Z 



A'rea^XYZ ■ h h-y by exercise (1) 
^ hy ■ \ xy sin Z 



also AreaAxYZ - % a-x > 
a » z -sin Y . so 
%_ax » i xz sin Y 
Since eacl^of these expressions represents the area ^ Z\' XYZ they are 
equivalent so \ xy sin Z ■ % xz sin Y m *t ji sin X. 
3) % xy sin Z - ^ xz sin Y - \ yz sin X 

divi'de each expression by if xyz thus . ^ 



sin Z 



sin Y * 



sin X 




c 
d 



than 



a c 



sin A ■ 



c 
b 

sin B - - 



sin C - X 



J 



EMC 



.141 



Sol. 6.2 - 2 



a 

•In A 



> b 
•in B 



sin C 



a 

a 

c 

b 

c 

c 

1 



So 



ac 
a 



. be 
b 



■ c 



sin A . sin B^V sin C 



6) a is the side opposite angle A 

is the -ratio of the sine of an angle to the length of the side , 

sin A 



Sin A 
a 



opposite it knd sYnce 



gin B . . aln C thi8 
b c 



ratio is the sa»e for any angle of the triangle so it is constant. 




7.3< 



sin X 

x 



* sfn Y 

- - 11.3 

sin 143.2" sin 29.5 

x i 13.8 , z » 



sin Z 



sin 7.3 



22.9 



2.9 



ERIC 



142 



V 



Sol.*6,2 - 4 




4 Y - 41.3* 



sin X 



sin 123' 



sin Y 

7.5 
sin 41.3 



sin Z 



sin 15.7 



11.3636 .* 



x * 9.5; i * 3.1 



II) 




sin X 



sin Y 



z- 



sin Z 



"s^X- 72 15' - 72.25 



m X Z - 42 ? 57' - 42.95° 




Y - 64.8 



sin 72.25" 



sin 64.8 



23 » 87 . ■■ - 35.0329 
sin 42.95 



x * 33.37, y ' 31.70 
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■ c 



Sol. 6.2 - 5 

12) No triangle Is possible because m^ X + m^ Z > f80. 

\Z) Area ( A/ABC) - fcj(ll) (7) (sin 28°) ' 18 

\V) Area ( A ABC) - * (22.7) (17. 5) '(sin 148°) ' 105.3 

15) Area ( A ABC) - ^ (12.26) (15.73) (sin 38°) * 59.37 

16) Area (A ABC) - ^(7.25) (8.25) (sin 109°) * 28.28 

17) 312.8 - k (146.2) (87.7) sin C 

' 2.8° i mA C . - - ' 

* t 




ERIC . . 4 




■ Ms. 



/ 



Sol. 6.2^ - 9 



25) jfc 




U./8 



7.71 



In A TBA 

7.01 ..' . a 
sin 65°27' sin 42 v 15* 



sin 72"18' 



a i 5.18 
b i 7.34 



Tft/ 



26) 




P lOOO. C 



InADCA: 



m ft - A CD 
m £ DAC 



116° 10' 
21 O 20* 



CA 



sin 42 3.0' 



2748. 8f 



- In A ABC 



CA 



cos 63°50' 



1857.07 

\ 

CA 1 



818.94 - x ' 
The river is 819 meters wide. 



\ 
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Exercise Set ff,3 




V 



(6,0) /K^ Cljp) 



a ■ z cos Y, b* = z sin *Y 



J<$ cos Y - x) 2 + (z sin Y) 2 



• 



« 2 4 2 

(z cos Y - x) - (z sin Y) 



2 ' 2 2 2 2' 2 

y ■ z c.os Y - 2z.x-cos Y + x + z sin Y 

y 2 »y z 2 (cos 2 Y + sin 2 Y) - 2zx-cos ¥ + M ~ 2 

• w 2*" 2 2 * 
y » x + z - 2z.x«cos Y * 




%■ 



2) If £± ABC is a right triangle having a right angW*af C -then .cos C =,0 

b^ - 2ab,-cos C ' 



2 2 
and for c « a + 



c 2 « a 2 + b 2 - 2ab (6) - a 2 + b 2 



2 ? 2 
'3) If x + yt- « z then 



^ 4.-, s if - 2xy cos Z 



4 0, y # 5 sc> cos Z = 0 and m ^ Z = 90. * \ 

to , 

4) The Pythagorean theorem, is not a corollary to the Law o% Cosines" because 

r. 

the' Pythagorean theorem is used to establish the distance ttfrmuia which 



•we used tb prove the Law of Cosines, 

t 

* ■ 




Sol. 



5) 



6) 




* a ■ y- cos X, z a. ■ X'Cos Y 

■z ■ X'.cos Y - y-cos X * 
it 

y.cos X - x.cos Y - z , * ^ 

y Z cos* X « x 2 cos 2 Y - 2x.z-cos Y + z 2 
by the Law of Sines 

* - Y 




sin X 



sin Y 



•x 2 ,sin 2 Y •« ■ y 2 sin 2 X * 

22- 22 22 o 2 ' 

y \ cos X + y sin X » x cos Y + x sin Y - 2x-z.cos 

y (cos 2 X + sin 2 X) - x 2 (cos 2 Y + sin 2 Y) -2x-z.cos Y 

~* — 'y 2 - x 2 + z 2 -^x-z-cos Y 




'22 2 
h « y - a, 

' In rt A WYZ: x 2 - h 2 + '(a + z) 2 




Sol. 6.3 - 3 



J 



In rt A XZW:' | - cos (180 - m £ ZXY) 

- - cos % ZXY 
a - -y oas^ZJY 



(2) 

using (1) and (2) 



x 2 - y 2 + z 2 + 2z (-y cos ^ ZXY) . 

2 2 
» y + z » 2yz. cos X 



(7 - \2) The following program can be used to solve e$ch triangle having sides 
x and y and angle Z. Key x in register 1, ,y in register 2 an^zf^in #deci- 
^jpad^eg^ees) in register 3. When the program is nm the first display is • 
side z, the second display is t the measure of j£ X * n decimal degrees and the 
third display is the measure of jj, Y **fc~4(acimal degrees. It is necessary to 



make x the smaller of ^ and y. 



'01 


RCL 1 




02 


gx 2 




03 


RCL 2 




04 


2 

g x' 




05 


+ 




06 


RCL 1 




07 


RCL 2 




08 


X 




09 


2 




10 


X 




11 


RCL 3 




12 


f COS 




13 


X 




14 




r 


15 


f-JT 




16 


R/S 





17 


RCL 1 




18 


RCL 3 




19 


f SIN 




20 


X 




21 


x *< y 




22 






23 


g SIN" 1 




24 


R/S 


(m £ X) 


25 


RCL 3 


26 


+ 




27 


1 




28 


8 




29 


^0 




30 


x ^ y 




31 




(■ ^ Y) 









» < y 

Rj x 

»2 >" 
Ro Z 



'The formulas for this program arfc: 

2 2 2 
z * x + y - 2 xy« cos Z 

Y =* 180° -. (X 4- 2) • 
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Sol. 6.3 - 4 



r - 12.8, m $ S - 48°', m J T. - 75° 
s- 30.95 m ^ R —21.2° , m - 35.6° 
t-UK?, m^ S - 2*.7 0 ; u|R« 124.0° 
r - -20T36, ; m| S - 38. m £ T- 26.73° 
s - 5.00, M X R - 28.07°, m J7.93° ^ 

t - 16.5, i ^.R ■ 54.8°, m ^ -S =xl08.o"*" 

(13 - 18) The following prograjh dot be used to solve each triangle having 

sides x t y and z^. Key x in register 1^ y in register 2 and z "in register 
.3. When the program is* run the first display is m ^ Z. The second display 

• is m | Y and the third display, is jn ^ X. All angles- are measured in deci- 

i 

mal degrees. It is necessary to make z the longest side. 



7) 
8) 

> 

*10) 
*11) 
12) 



01 
02 
.03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 



RCL 1 

g* 2 
RCL 2 
gx 2 

RCL 2 3 
g x 



RCL 1 
x 

RCL 2 

7 



-1 



g cos 

R/S • (m ^ Z) 



17 
18 

19 
20 
21 
22 
23 
24 
25 
?6 
27 
28 
29 
30 
31 



STO 0 
f SIN. 
RCL 2 
x 

RCL. 3 

g SIN" 1 

R/S ', (m i Y) 

RCL 0 

+ 

1 

8 

0 

x >< y 

- ' X) 




S 



13) 
14) 
**15)" 
.16) 
17) 
,18) 



80.7 



B 4 p ": 46 - 2 °' m 4 Q " 53,1 ' m 4 
mi?- 72.5°, #4 Q - 72.5°, m ^ R - 34.'9° 

m\ R - 34.2°', m 4, Q - 108.5° , m |P» 37.: 

m ^ P - 14.9° m 4 Q ^460f m R -^19. 1° 

m ^ P - 134°, m 4 Q - 32°, R 

m ^ P - 19.0° , m ^ Q 



14 



47.0' 



'."4 

153 



114. 0 l 



Re fetter to make x < y if using the accompanying program. 



ERIC ** BMM K a r to' reletter to make z the longest side if using the accompanying program. 



Sol. 6.4 - 1 

Exercise Set 6,4 

1) If the measures of the legs of an isosceles triangle are known then 
x - y ■ 0 * and m ^ X - m _J Y - 0 so no information is given by the 
formula. 

2) If the measures of the legs of a right triangle are known then the 

hypotenuse of the triangle can more easily be found by the Pythagorean 

w * . 

theorem and the acute angles dari more easily be found by using the 

* ? < 

^trigonometry of a right triangle. p The Law of Tangents will however yield 
a solution. 

(3 - 8) The following program can be used to solve each triangle having sides 

* and y ang included aggle',2;* Key x iij Register 1, y iji Register 2 and 
Z (in decimal degrees) in 'Register 3. Wheft the program is *run the first 
display is m j£ Y, the second display is m J X and the third display is 

the length of side z. It is necessary that x < y. 

* - * 



or 


RCL 


1 


'21 


* * 


02 


RCL 


2 


' ' 22 


g IAN. 


03 


+ 




23 




04 


STO 


6 


• , 2A 


X 


, 05 


1 RCL 


2 


25 


RCL 4 


06 


•RCL 


1 


. - . * 26 ; 




o? 






27 • 


2 • 


• 08 


STO 


5 


28' 




- 09 


1 




. "29 


R/S <m i Y) 


1C 


8 




30 


RCL 4 


11.. 


0 


f 


31/ 


\x*< y 


12 


RCL 


3 


• . '32 




13 






* • • "'33 


R/S (m i X) 


14 


STO 


4 


34 


f SIN 


15 


2 




, 35 


RCL, 3 , 


16 


« 
• 




36 


f SIN 


17 


f TAN 


37 


RCL 1 ' 


18 


RCL 


5 


38 


* X 


19 


X 




• 39 


X Ke y 


20 


RCL 


6 


40 


i (2) 
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.Sol. 6.4 - 2 



3; »iY- 9f.1T, m'l X- 47?40, z = 4.84 

4) - a i If * 97.2° , m ^ Z - 40. 1 0 ,' x « 10.071 

5) » i Z - 33.6°, mjX - 28.4°, y - 178.8 

6) m Y - 24>6°, m £ Z - 19.2°, x - 25.9 

7) or^X-wV, m^Z-4.2°, y - 0.308 .. p. 

8) m ^ X = 128°, n ^ 



Y -%°, z - 2.2 



(9 - 16) 

9) aa (4 AGE = £ 0GB, ^ GBO * % GEA) 

10) Corresponding angles of similar triangles are congruent. 

11) sin 6 * JO EC = 0E sin <J> 
0E v 



cos 



12) sin 4 so- FE = AEsin<J> 

AE 

cos<$ = — so AF » AE cos 4) 



AE 

13) sin-©- = — so sin -©• ■ A£ 

0E 

cos*©- * — so 0E * cos^©- 

14) sin (C^ + d-) - AB.= AF + FG + QB = AF + EC . 

15) ( sin + ©-) 3 AE cos + 0E sin (J) 

» sin-©- cos 4> + cosx*~sin<j> 

+ 

(16 - 19) 

, * .■ 

16) sin -■&) = sin + (-•©•)] 

17) sin ( <)> --©") = sin<j) ' cos (-■£-) + cos (j> * sin (--e-) 

f 

18) cos (--©•) - cos-©- ; sin (-<©-) 58 -si- c^- 

19) sin ( $ -*&-) a » sin * cos-^- + cos 4> (-sin*©-) 

* sin ^) • cos - cos (^•sin-©- 

ERIC 



. Sol. 6.4 - 3 

"v. 



(20 - 24) 

20) 2A-(j)+-e-, 2B.»4>"' e_ 

22) siW(A + B) + sin (A - B) - sin A cos B + cos A sin B 

+ sin- A cos B - cos A sin B 
■ 2 sin M cos B 

23) sin (A + b) - sin (A B) » sin A cos B + cos A sin B 

- sin A ccxfi B '+ cos A sin B 
* 2 cos A sin B 

24) sin + sin-e- - sin (A + B) + sin (A - B> 

* 2 sin A cos B 

- 2 sin ' cos f 4>-^j 

sin <^ - sin-^- » sin (A + B) - sin (A - B) 
» 2 cos A sin B 
* 2 cos 
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Sol. 6.5 - 1 



gxgrctgc Set 6,5 __ . ; ' 

Other methods of solution ate possible. These solutions are samples. 




m J ACD 
-■r-jj DAC - 23.3° 
•Using 'the Law of Sines in A DAC 



D /o ,c v 



DA 



sin 136.3° 
DA 



. 10 
sin 23. 3 U . 

17.47 meters 



In A DAB sin 20. 4 C 



AB 
17.47 



6.09 - AB 



The tree is 6 meters high. 



2) 




In 



A AbIc, tan 12.6 = 



.89 = A€ 

4 

In A BCD, tan 8.7 

! .61 '= CD 



CQ 

4 



AD = AC + CD =1.51 meters 



The painting is 1.5 meters *igh. 




A5s 



Sol 



. 6% - 



3) 




"A- 



In 



A ABC, 



■. * * AC 
tan 6.2 » -7 



.43 - AC 



In A BCD, tan 3.6 - — 

4 

.25 - CD 



AD ■* AC + CD - .69 
the painting is .7 meters wide. 



•4) 




Using the lav of cosines 

2 2 2 
a * b + c - 2 -be -cos A 



\ 



BC = \) 410 2 + 175 2 '- 2(410) (175) cos 10° 
• BC - 239.59 yards * 

Wally is approximately 240 yards from the hole. 

\ 



i 



5) 




Using the, lay of cosines 
a* - b +; c - 2 be cos A 
6 2 » 5 2 + 9 2 - 2(5 (9) cos 



er|c 
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Sol. 6.5 - 3 



cos 

/ 

* 

h - 5 sin A 
h - b sin A 

Area A ABC - ^ (c) (b) sin 



• -6 2 t 5 2 + 9 2 
2(5) (9) 

1 



CO 8 s k 



COS 



Ares of a triangle having sides 5,6 and 9 is 14.14. 

In A ADC 




. sin 43*- -jjj!- . 
10 sin 43°' - h 
Area A ADC - %( 10) (18. 3) sin 43* 
- 62 " 



Using the law of Cosines 



AC - OlO 2 + (lff.3)- 2 - 2(10) (18.3) cos 43° '« 12. b 



Uslng the law of Sines 
m ^ DAO si 



n -l ^ 18.3 sin ufj 



- 75° 
■ ^ BAC - 32'° 
m ^ BCA - 64° 



_ AC sin 1 ACB 
AB " *»« 7 

sin 84 



- 11.67 

Area A ABC - \ AC(AB) sin % BAC 
- 40 

Area Quad ABCD - 10fr loO 



9 
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Sol. 6.5 - 4 




Using the law of Cosines 

C 2 - 18.7 2 + 450 2 - 2(18.7)<450) 
C - 433.23 kph 



cos 25.7 



7191: x - 433.23: 1 • 

•I 

l.'66> hrs. * x 
i hr 39 min 35 sec = x 

It will take the plane approximately 1 hr and 40 minutes to 
travel 719 kilometters against the wind. ' 




In Aaxy. 

m^-XAY = 17.2° 
Using 7 the law of Sines 
73.2 . AY 



sin 17.2 
241.08 



-sin 103.12 
AY 



(using m % XYB - 107. 32°). 



In AABY 



AY niY 2 - 2 (AY) (BY) cos 73.03° 




AB ■ 308.9 meters 



161 



Sol. 6.5 



9) 




x « 150 tan 65 
ceiling * 127.2 + 150 tan 65 
■ 448^88 meters 



10) A program to establish the following chart is 



01 


ST0 1 


10 


• 






02 


f TAN 


11 


2 




• 


03 


1 










04 


5 


^R/S 




ceiling 


05 


0 


14 


RCL 


1 




06 


X 


15 


5 






07 


1 . 


16 


+ 






08 


2 


17 - 


R/S 


■4- 


displays new angle 


09 


7 


18 


GTO 


01 





angle 


ceiling 


angle 


10° ' 


153.65 


50° 


15° 


167.39 


55° 


20° 


181.80 " 


60° 


25° 


197.15 | 


65° . 


30° . 


213.80 • 


70° 


35° 


232.23 


>75° 


40° 


253.06 




45° 


277.20 





ceiling 



305.96 
341.42 
387.01 
448.88 
539.32 
687.01 
977.89 
1841.71 



11) 



12) 



8 



FT 



30 



-23 



4 



-Your rate is 2.4 kph. 
You can use the Pythagorean Theorem 
here I 



^ -1 30 

tan 1 (23) 



52.52' 



The raindrops^are hitting the ground 



at an angle of 52.5 . 



ERJC . 
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Solutions CHAPTER 6 Test 




Sol.'T -6-1 



m / 4 B = 93°30' 



sin 37°10' 



50' 



sin 



93°30' 



x = 30 



.2) 




t = 20* + 40 2 - 2(20)(40) cos 105° 
t = 49 



3) 



r 



20 - 15 _ tan 1/2(A-B) 
20C + 15 tan 1/2 (102)° 

tan 1/2 \A-B) = 5' tan 51° - 35 



,o* 



1/2(A\ B) = 10 

m_/ A - m _/ B = 20 4 ! m _/ A + m / B = 102°,'. m / A ,= 6l' 



Alternate solution: 



c = 15^ + 20^°- 2(IS)(20) cos 78° 

< 

c = 22. 4 • ' 



sin 78° sin A 



22.4 . • 20 
m / A = 6-1° 



•163... 
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Sol. 7. 1 - 1 



Exercise Set 7. 1 



1) degree 3, coefficients 2, 0, -6/4 

2) degree 2, coefficients -Z, 3, 0 

3) degree 0, coefficients 9 

4) degree 4, coefficients 1, 0, -5,. -4, -f^^ 

5) degree 3, coefficients 1, 0, -1, -1 

(b-1) f(i) = 0 



6) (a-11 f(0) = 4 
i ■ 

(a-2) f{0) = 0 
(a-3) f(0) = 9 
• (a-4) f(0) = 10 
»■ Ma-5)f(0)= -1 



(b-2)f(l)= 1 
(b-3) f(l) = 9 
(b-4) f(l-) = +2 
(b-5> f(l) = -1 



(c-1) f(-.lV = - 8 
(•c-2) f(-l) = -5 
(c-3)f(.l) = 9 
(c^-4) f(-l) = 10 
(c-5) f(-l) = '-I 



r 



j 




(d-l) f(l/2) = 1. 25 
(U-2) f(l/2) =1 * 

3) f(l/2) = 9 , 
(d t i)/4(l/zV= bj£ =6.8125 
f(l/2) » '-1.37*5 



(e-1) f(a) = 2a 6a + 4 



(e-24 f(a)-= 3a - 2a 



(e-3) f(a) = 9 

(e-4) f(a) = a 4 - 5a 2 - 4a + 10 



(e-5) f(ar= a- 



(f-1) f(x + h) 

J£-2) f(x + h) 

(f-3) f(x + h) 

(f-4\ f(x + h) 



2x 3 fcbA + 6xh 2 + 2h 3 -6x - 6h + 4 ? 
-2x 2 1 4xh - 2h 2 + 3x +*3h., 




S + 4x 3 h 4- 6x 2 h 2 + 4xh 3 + h 4 - 5x 2 • ^ ^ 



lOxt - 5h .- 4x - 4h + 10 



♦ 



ERIC 
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' Sol. 7. 1 - 2 



(f-5) f(x + h) = x 3 + 3x 2 h + 3xh 2 + h 3 - x - h - 1 



(g-1) f(-x) = -I*. + 6x-+ 4 

(g«) f(-x) = -3x - 2x 2 

(g-3) f(-x) = 9 

(g-4) f(-x) •= 'x 4 - 5x 2 + 4x + 10 

(g-5) f(-x) --x 3 + x - I 



i 



J 



1BG 



) 



Sol. 7.2-1 



Exercise Set 7. 2 

1) y = x 2 - 3x -10: [-3, 6]; d 
y = x(x-3) * 10 * 



= . 5 






HP Program 




TI Program 


01 


^STO 2 


" (d) . 


>00 


STO 


2 (d) 


02 


R/S 




01 


R/S 




J 03 


STO 


1 (x) 


02 


STO 


1 (x) 


04 


• R/S 


.■af 


03 


2nd Lbl 1 


05 


RCL 


1 


04 


. R/S 




06 


3 




05 


( 




07 






06 


RCL 


1 


08 


RCL 


1 


07 






09 


X 




08 


3 




10 


1 




09 


) 




1 1 


. 0 




* 10 


X 




12 






11 


" RCL 


1 


13 


f fix 1 


V 


12 






14 


R/S 




13 


1 




15. 


RQL 


i 


14 


0 




16 


' RCL 


2 


15 






17 


+ 




16 


2nd fix I 


18 


GTO 


03 


17 


R/S 










18 


* RCL 


1 








!9 


+ 










- 20 


RCL 


2 








21 












22 


STO 


1 ' 








23 


GTO 


1 
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Sol. 7.2 



2) y = -x + 3 : [-3, 3]; d = .'25 



HP Program 



TI Program 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 



STO 2 
R/S 
STO 1 
R/S 
RCL 1 

*S . 

CHS 
3 

+ 

f fix 2 
R/S 
RCL 1 
RCL 2 

+ 

GTO 03 



(d) 



(x) 



00 

01 

02 

03 

04 

05 

06 

07 

08 

09. 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 



STO 2 (d) 
R/S 

STO 1 (x 

2nd Lbl 1 

R/S 

RCL 1 

x 2 

+ /- 

+ 

3 

2nd fix 2 
R/S 
RCL 1 

+ 

RCL 2 

STO 1 
GTO 1 



if 
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Sol. 7. 2 - 4 



2) continued 



X 


y 


X 


y 


-3. 


0 


-6. 0 


0. 25 


2. 94 


-2. 


75 


-4. 56 


0. 50 


2. 75 


-2. 


5 


_^3. 25 


0. 75 j 




-2. 


25 


* 

-2. 06 


I. 00 \ 


t 2. 00 


-2. 


0 


-1.0 


1. 25 


1 . 44 


-1. 


75 


-0. 06 


U 50 


0. 75 


-1. 


50 


X). 75 


• 1. 75 


-0. 06 


-1 


25 


1. 44 • 


2. 00 


- 1. 00 


- Y 


00 


\ 


2. 25 


-2. 06 


-0 


75 


Z\ 44 


2 59 


-3. 25 


-0 


. 50 


2. 75 


2. 75 


-4. 56 


-0 


.25 


2. 94 


3. 00 


-6. 00 


0 


. 0 


3 
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Sol. 7. 2 - 5 



3) y = -x 2 + 6x - 8 : [0, 6]; d * . 25 
y » -x (x-6) -8 



HP Program 




TI 


Program 




01 


STO 


2 (d) 




00 


STO t- 


l a J 


0? 


R/S 






ou 


R/S 




Uj 


"STO 


1 (x) 




Ufa 


STO 1 


(x) 


U* 


, R/S. 








7-nA Tjhl 


1 


UD 


RCL 


1 






P /s 




UO 


6 






A£ 


i < 




U f 








* OA 

UD 


RC L 1 




Uo 


RCL 


1 . » 




07 
U / 






U9 


X 






Uo 


A 




1 u 


* CHS 








\ 
; 




1 1 

1 1 


8 






1 u 


v 

A 




12 








1 1 

1.1 


I\.V*> J-» * 




13 


f fix 2 




12 


+/- 




14 


R/S 






13 






15 


RCL 


1 




14 


8 




16 


RCL 


2 




15 






17 


+ 






16 


2nd fix 


2 


18 


GTO 


03 




17 


R/S 












18 


RCL 1 












. ' 19 


1 + '« 












20 


/ RC.L 2 












21 














22 


STO 1 






V 






23 


GTO 1 





♦ 
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.Sol. 7.2-6 



3) continued 



x 


v 


x 


V 
L 


0 


-8 


3. 25 


Q. 94 - 


0. 25 


. -6.56 


3. 50 


0. 75 


0. 50 


-5. 25 


3. 75 


0. 44 


0. 75 


-4. 06 


4. 00 


0. 00 


I. 00 ' 


-3. 00 ' 


4. 25 


-0. 56 


1 . 2£-v 


-2. 06' 


4, 50 


-1. 25 




-1.25 


4. 75 


-2. 06 


f 7 V 


-0. 56 


5. 00 


-3. 00 




''O. 00 ' 


' 5. 25 


-4. 06 




0. 44 , 


5. 50 


-5. 25 


50 


0. 75 


5. 75 


-6. 56 


i 75 


• 0. 94 


6. 00 


-8. 00 


' 3. 00 


1.00 f 


• 
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Sol. 7. 



4) y = 2x - 5x - 12: [-2.5, 5]; d 
y = x(2x - 5) -12 

HP Program 



= . 5 



01 


STO 


2 


(d) 


02 


R/S ( 






03 


STO 




(x) 


04 


R/S 






05 


RCL 


1 




06 


2 






07 


X 






08 


5 






09 








10 


RCL 


1 




1 1 


X 






12 « 


1 






13 


2 






14 








15. . 


f fix 


1 




16 


R/S 






17' 


RCL 


1 




18 


RCL 


2 




19 
2jQ 


+ 

GTO 


03 





TI Program 



00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



STO 2 
R/S 

STO 1 ( 
2nd Lbl 
R/S 

( 

RCL 1.. 

X 

2 



) 

X 

RCL 1 

1 
2 

2nd fix 1 
R/S x 
RCL 1 

+ 

RGL 2 

STO 1 
GTO 1 



( 
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5) y - 2x 2 - 3x - 7: [-2, 3]? d » . 25 
y = x(2x - 3) -7 

HP Program 



01 


STO 


2 


02 


B./S 




03 


STO 


1 


04 


R/S 




05 


RCL 


1 


06 


2 




07 


X 




08 


3 




09 






10 


RCL 


r 


11 


X 




12 


7 




13 • 






14 


f fix 


2 


15<* 


R-fS 




16 


RCL 


1 


17 


RCL 


2 


18 • 


+ . 




19 


GTO 


03 



Sol. l.Z 





I 










TI 


Pr ogram 




00 


• 

. STO 2 


(d) 


01 


R/S 




02 


STO 1 


(x) 


03 


2nd Lbl 


1 


04 


R/S . 




05 


( 




06 


RCL 1 




07 


X 




08 


2 


< 


09 






10 

> 


3 




11 


) 




12 


X 




13 


./RCL 1 




14 


- 




15 


■ 7 
• 




16 






17. 


2nd fix 


2- 


18 


R/S 




19 


RCL 1 




20 


.+ 




21 


RCL 2 




22 






23 


STO 1 




24 


6TO 1 





5) continued 



Sol. 7.2 - 10 



X 


y 


X 


V 


- X 




r 


-2. 


00 


7.00 


-0. 25 


-6. 13 


a. 


- 

50 


-7. 00 


-1. 


75 


4.38 


0. 00 


*'-7.eo 


* L. 


75 


-6. 13 


-1. 


50 


2.00 


0*.25 


.-7. 63- .a 




"00 


00 


-1. 


25 


-0. 13 


0. 50 


"-8. 00 \ 


J 2< 


25 


-3. 63 


-1. 


00 


-2. DO 


. 0. 75 


, ,8: 13 


2. 


50 


-2. 00 


-0. 


75 


-3. 63 


1. 00 


-8.00 


2. 


75 


-0. 13 


-0. 


50 


-5. 00 


1.25 


-7.63 ' 


3. 


00 


2. 00 
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Sol. 7.2 



/ 



6) y= -* 3 : [-2, 2]; d = .25_ 



08 
09 



HP Program 



01 'STO 2 (d) 

02 R/S 

03 STO ~ L< (X) 

04 R/S 

05 RCL 1 

06 ENTER ' 

07 'ENTER 
X 
X 

10 CHS 

11 f fix 2 

12 R/S 

13 RCL 1 

14 RCL 2 ' 

15 + 

16 GTO 03 



TI /Program 



/• 

op • 


STO 2 


(d) 


OA 


.R/S 






STO 1 


(x) 


h 


..2nd Lbl 


1 


04 


"R/S 




05 


RCL 1 




' 06 


x 2 




p7 


X 




.08 


RCL 1 




"09 






10" 


. + /.- . _ 




11 


2nd fix 


2*' - • 


12 


R/S 




13 


RCL 1 




• 14 


+ 




15 


RCL 2 




16 






17 * 


STO 1 




18 


GTO 1 





s 



\ 

\ 



The f [y X j ^key gives error messages for y < 0 on some HP models 



4 

7) . y.s x 3 - 3x + 3 : [-3, 3]; d = .5 . 
, y = x (x 2 - 3) + 3 

HP- Program ^ 





• 

01 


» , 

STO 2- (dj 




02 


R/S 




03 


STO'l (x) 




04 


7 R/S 




05 


RiL 1 • 




06 


g * 2 




• 07 






' 08 






0'9 


RCL 1 




10 


X 




11 


3 




12 






13. 


f fjx 1 # 




14 


R/S 




15 


RCL 1 




*t '16 


RCL 2 




17 


+ • ' 




18 


GTO 



\ 

* 



•TI - 


Program 




00 


STO 2 


(d) 


of 


'R/S 




02 


STO 1 


(x) 


> 

03 


2nd Lbl 


1 


04 


' R/S 




05 


( 




06 


RCL 1 




07 


• x 2 • 




08 






09 


■3 




10 


) ^ 


P 


11 • 


X 




12 


. RCL 1 




1'3 


^ + 


* 


14 " 


. " 3 a 




15 






16 


. 2nd fix 


1 
1 


17 


R/S 




18' 
1.9 


RCL 1 
+ • 




20 


' . RCL 2 




21 






22 


STO 1 




23 


* G*0 1 





Sol.' 7 2-1 




Sol. 



2 - 



14 



7) continue^. 



X 


Y 


1 

-3.0 


-15.J 


-2. 5 


-5,l| 


-2.0 


1. 0 


-1.5 


4. 1 


-1.0 


5. 0 


10.5 


4.4 


0. 0 




X 


y 


0. 5 


1.6. 


"l: 0 


- 1.0 


1. 5 


1. 9 


2. 0 


C A 


"2. 5 




3. 0 


• 21,0 



ERIC 
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Sol. 7 2 - 15 



* 3 2 

8) y = x 3 + 2x* - 5x - 6 : [-4, 3]! d = 

y = x (x 2 + 2x - 5) -6 



y = x (x (x+2) -5) -6 



HP - Program , TI - Program 



01 


STO 


2 (d) 


02 


R/S 




03 


STO 


1 (x) 


04 


R/S 




05 


RCL 


I. 


- 06 


2 • 




, 07 


+ 




08 


RCL 


1 


09 


X 




' 10 
1 1 


5 ■ 




. 12 


RCL 


1 


13 


X 




14 


6 




15 






16 


-f fix 


1 




R/S 




'18 


RCL 


1 • 


19 ■ 


-RCL 


2 


20 






21 


GTO 


03 



00 


STO 


2 


(d) 


01 


t R/S 






02 


' STO 


1 


(x) 


03 


2nd Lbl 


1 


04 


R/S 






05 


RCL 


1 




06 


X 




- 


07^ 


( 






08 


RCL 


1 




09 ' 


X 






10 


* ( 






11 


'RCL 


1 




12 


+ 






13 


2 






14 


. ) 






15 , 








16 


5 « 






17 


) 






18 








19 


6 






20 








21 


2nd fix 


1 


22 


R/S 






23 


RCL 


1 




24 


+ ■ 




25 


- rcl;«2 




•86 




• 

•1 




27 


STO 




28 


GTO 


1 





1 



EEJC. 



m 



V/ai,«- 



Sol. 7.3-6 




v _ ,_I0CUx, 
K = x (—2 ) 

K = -j x 2 + 50x 

max. 1250 




12) 



h = 100 + 128t - I6t- 



r, t max h = 356 when t = 4 



13) a •+ b « 18 b = 18 - a 
max = ab 



m = a(18 - a) 



m = -a 4 * + lffa 



when a = 9 m = 81 maximum 



{9, 9} 



14) a- + b = 20 b = 20 - a 

ft 

2 , . 2 + 

mm = a + b 

m = a 2 + (20 - aj 2 



rh = 2a - 40a + 400 



9 



when a = v 40 m,f 2 00 



{200} 



gxerciae Set 7. 4 



Sol. 7, 4 - 1 



1 »)'. 
b) 



5 a) 



x = 6 
(6,5) 



3a) x = -5 



b) (-5, 0) 



3/2 



b) (-1. 5, 6. 75) 

7 a) x = 1. 5 

b) (1. 5, 0) 

9 a) x = -1. 5 

- b) (-1.5, 0) 

' 11a) x - 3 

b) (3, -17) 

13 a) x = .5 

b) (.5, -3/25) 

15*a) x = V 5, 

b) (1. 5, -2. 5) 

17'a) x = -1. 75 

b) - (-1. 75, -9. 125) 



2 a) x = 3 

b)' (3, -4) 

4* a) x= -2 

b) (-2, -1) 

6 a) x = 7 

' b) (7, 0) 

♦ 

8 a) x = \t. 5 

b) (-2. 5, 0) 



10 a) 

b) 



x = 15/3 



(-573, 0) 



12 a) x = 1 

b) (1,2) . . 

14 a) x = -1. 5 

b) (-1. 5,.-- 11. 25) 

«. 

16 a) x = 1 

' b) (1,9) 

18 a) x = 5/6^ 

b) (5/6, -49/12) 



ERIC 



183 



Sol. 



19 a) x 



20 a) x = 1 



b) (2, -23) 



b) (1,5) 



21a) x = .75 

b) (.75, 2. 125) 



22 a) . x = -1. 25' 



b) - (-1. 25, 5. 125) 



\ 23) y = ax + bx + 



4a 



y = a(x 2 + £x + la> 



-b _ 
x = " — axis of symmetry 
2a 



24) y=ax+bx+c^ » 

y = ax 2 + bx + (Jj )• + c -■ (^~) 

2 2 
/ 2 . b „ . b v . ,.4a_c b 

y = . a < x + 7 X + 4I2 ) * <TT - 4a" 



b \2 , 4ac - b 
y = a [x + £_ ) + ( 

2a 4a 



-b 



4ac-b 2 



Turning point (-f^— , 5^ 



ISO 



9 

ERIC 



/ 



3 



Sol. 7.5 - 1 



Exercise Set 7. 5 



1) 



X = 



b -4ac 



2a 



is the combined form, of 



x = 



■ b Jb Z -^4ac 
2a 



or x = 



4ac 



2a 



2) 

3) 
4) 



• 6) 
8) 
10) 
12) 

14* 

16) 



When the discriminant equals zero the roots are equal. 

When the discriminant is greater than zero the roots are unequal. s 

If the discriminant is negative the function does not intersect thex-axis. 

a) Roots are rational 



b) Roots- are irrational 
5} Discriminant 


kpots . k 


G raph in rela- 
tion*to x-axis 


If b 2 - 4 ac"= 0 


real and equal 


* tangent 


"If.b 2 - 4 ac <c0 


4k not real 

(complex conjugates) 


doesn't intersect 
x-axis 


2 

If b - 4ac > 0 and a 
perfect square 


two rational roots " 
real and unequal ^ 


intersects the 
x - axis in + 
two distinct 
points 


2 

If b - 4ac >.0 not a 
perfect square 


two irrational roots 
real and unequal * 

* : — 



p - 4 n<( 

( -a*, -6) (6, oo ) _ 
{0.5, .25}- 
{-0.5, 1.3} . ■ • 

f-1-7, 0.4} , \ 



7) - k = 9 
9) ' (9/4, oo ) 
11) {4, -0.5] 

13). {0.4, -l] 

15) {-.25} 
17)* {3. 9, 0. l}. 



V 



f 



l:RLC 
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Sol. 7. 5 - 2 



18) 
20) 
22) 
24) 



f8. 2, 1.8] ( *19) 

f 6. 2, i. 8{ 2 i j 

[0°, 60°, 12 0°, 180°, 360°j^23) 

(45°, 225°, 126° 50', 306^0'^ 



26) {51°10', 107°10', 231°10 , 287°10'} 

27) f32°30', 126'°20', 233°40\ 327°307 
.28) ' (70°40*, J69°10', 290°40 , 349°10'} 

29) . Trace 



tjfl. 5, -0. 5? 
{l. 3y -0. 6/ 
{126° 240°/ 



25) {210°, 330°^ 



after Step 7 
after Step 9 

after Step 12 
after Step 14 



. Display 

2a 
b 2 . 
4a? 

c_ 
a 



Mb -4a c 



erJc 



30) 



after Step 18 

i 

after Step 21 



Step # 
T 

Z 
Y 



T ' 
Z 
Y 
X 



(b). 



07 



b_ 
2a 

tr>TT 



01 



08 



- E - " 
4a z 



'02 



1st root 
2nd root 

03 



-b 



ENT 
09 



4a7" 



(O 



D /o 



i $2 



04 



-b 
2 



05 



id 




R/S 
il 


-b 




r- -i 


;2a 




~K 


b<i ? 




t *a 2 




-> 


c 


ft 






-> 






c — 

* 







b 



-b_ 
2a 



4a 7 



*6 



-b . 
2a 



(a) 



7 



P /C 



Sol. 7. 5 - 3 



» # 



T 
Z 
Y 

X 



'12 
-b 

■ Tl 
-b 
2a 



b2 /4a2| 



£ 

a 



13 

~-£ 

2a 
-b 
2a 



-b 
Za^ 



b'-4ac 



14 


15 


-b 1 
"2T 






-b 




-b 


2a 




2a >■ 


-b* 
TT 




• -b 
ZT 


Jb <J -4a< 




-b+^bT 


2a 




2a ~ 




+ 



16 



4a: 




18 











* 






b 7 - 


4ac 


2a 





,31) 

32) 

34). 

36) 



If an error Signal appeared, the discriminant is pegative'and the ^oots 
are complex. ' .• 



0'} 

M 



33) f3 ( * 6] 
35) {6} 
37) {4] 



I 



ERJC 



19^ 



£ 1 



Sol. 7.6-1 



Exercise Set 7 



1 a) soam: 8 
V product: 12 

c) sum: 6 

product: -16 



b) sum: -6 
/ product: -4 . 

'd) sum: 1 

product: -1/3 



2) -6 . 3) 

4) x 2 - 4x . 5 = ^0 - 5) 

6) c = 12 {3}* 7) 

8) a -1/2 - - 9) 

10) b = 3 • 11) 

12) . y = -5 13)- 
14 a) x 2 + - 2 = 0 -*3x 2 + 7x - 6 = 0 



b) 



x' r 12 rz 0 

2 



+ x + 4 = 0 
p. 6 ■' 

b = a 

c = '-36 

sum: p 
product- p 
They are equal. 

b = -8' or b = 13 
« 



. c) x' + 5x +.3. 25 = 0 
d) 



X + 7 X * 49 = 0 



»4x + 20x + 13 = 0 
► 49x 2 + 7x - 12 = 0 



15) sum! *4 

*• •» 

-b " 4 

— = — * .4 
* -1 



product; {-2 + J?W-2 - J?) = - 



^ * -1 

3 



l'J4 



\ 



o 

ERIC 



f 



Sol. Tj 1 



Solutions to Chapter 7 TEST 



' 1) 


3 ' 


/ 




2) 


(2) 


j J 


t? \ 


4) 


(2/* 


5 ) 


(1) 


6) 


(4) 


7) 


2 4 


8)* 


• 

120° 


9) 


(3) 


10) 




11 a) 




b) 


ii, *ii 


12) a) 


'£l . 2. . 


b) 


. 107 
1 



Oi 



13) (see next page) 



r 



r 



/ 
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Exercise Set 8. 1 



1) 104, 107, HQ, 113, 116 

« 3)- 3, 6, 12, 24, 48 

5) 384, ^768, "1536-* • • 

» 

t 

7) 3 

9) NO* 

11) 4 4, 5, 7; 11, 19 

13) a) 6, 9, 15, 27, 51 
b) 2, 1, -1; -5, -13 
uJ c) 3; 3, 3, 3, 3 

v 15) a) neither 
b) neither 
{ c) arithmetic d = 0 

geometric r = 1 **- 



2) Common difference of 
3 between terms 

4) ' r = 2 

4) 

common v ratio of 2 between 
terms 

8) 48 . ' . ' 

10) NO 
12) ^Neither 

1^) Consecutive terms remain 
constant (no cfiange> 



16) Various answers 

' a, 3a+5, 3(3a+5) +5, ... 

4 

3 3 3 
(if, (Zf, (3f ... 

(1 +j), (2 +1), (3 +4), 
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Exercise Set 8. 2 



1) 
3) 
5) 
7) 
9) 



rO) 

H) 
12) 



i 

9 

20 

;9 

(20 



, riP-33E 
STO \ 
STO 2 
PAUSE 
PAUSE 
RCL 1 
2- 
X 

STO '1 
STO + 2 
RCL 2 
GTO 03 



TI-57 
STO 1 
STO 2 
Lbl 1 • 

pXuse 

PAUSE 
RCL 1 

X 

-> 

STO 1 

SUM 2 

RCL 2 

GTO 1 



2) 
4) 
6) 
8) 



13) 24 

15) 16 



S(G) = {3^ 21, 45, 93, 189 . . . ] 
S(B) = [4, 9, 16, 27, 46, 81 . . .} 
S(c).= {3, -6, 9, 12, 15, 18J . , .] 
Arithmetic; common difference of 3 

14) 
16) 



r 

1.25 

1 

1.25 



21 

9' 



Exercise Set ' 8.*3 



3-7 
8' 




10 



2), Sj Q (P) = V;+37) = 190* 

s. 10 (i)= 



19+8) = -55 



S 10^ r = - 5(12+(-6)) = 30 




= 5(0+ 6. 75) = 33. 75 
= 5(1+10) * 55 



3) 
4) 
5) 
6) 
7) 
8) 



S 15 (S)..= y[0 + 14(. 75)] = 78. 75 

S 2o (Q) ='^.[-38 + 19(3)] = 1-90. 

30 *> ' 

S 30 (P) = 7- [2 +. 29(4)] ± 1770^__ 

S 30 (R) =" yt24 + 29(-2)] = -510 



JL i* negative in R, therefore after a sufficient number of terms 

! -. ' ' . • 

the sum will be negative.^ 14 terms) 

d is positive in Q, likewise after a Sufficient number of terras the 

; 

series and sum will be positive (14 te r ths^a<ain ) *" 



9) 



S (T) = 5(1 + n) 
n 2 



10) ' ,30th term is 92 . 

approx. 75 - 80 sec. with HAft3, 



11) Time should be less than in #10. The calculator takes longer in #10, 



\ 



because it must .generate each term the series. 1 

' 85-90 sec. by HP33 



12) Calculator: S 30 (A)= 1455' 

Formula: S^ Q (A) = — (5 +.92) = 1455 'approx .20 sec 
I "* , ' 

13) S « 1.+ I + 3 + . . 98 + 99 + 100 
S = 100 + 99 + 98 + . . . +3 +2 +1 . 



2S =M01 + 101 + 101. + 
<v 

' 100 



+ 101 + 101 + 101 



101's 



204 



t 



Sol> 8. 3 - 2. 



\ 



~2s'= 100 ■ 101^ . *S = 50 • 101 = 5050 



/ 



14V ^Using the formula (*) 



s i : 

C _ 7* i A 
"2. " ** 

^ 3 = 3a + 3d 
.etc. 



♦ 
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Sol. 8. 4 - 1 



Exercise Set 8. 4 

i 



,9 



1) r = .2, a iQ = 50..(.2) =.0000256 2) d = -. 12, a = 1 . 2 +■ 40 ( - . 1 2) 

%i ? ' a =*— 3 6 

41 , y 

3) r = . 4, a ? = 1 •(. 4)A= . 004096 4) r = - I , a = 1 a • (- 1 ) 1 1 ^ - . 000 1 01 6 
s 3 . 12 3 



or -T5 



5) r = sin*, a g = sinV 6) a 3Q = t^-^),* 9 , 

1 ~. 28 



2 

7 



— T7j- or Ctn &■ 
* tan' 1 V 



.1 3 l 11 3 



7 ) a g = 29 8) r = - , a l2 = y^- • (4) = — T7 or . 000000045 



('V 5 

1 - A -r 

* 2 

i 20 \ • 

' 10) r = S 2Q = 1 ' 1 ' g = ( j) ± . 000001907 

1 " I . 

'• ' 1 1 > I- 8 

11) r = - — , S = * " 5 j a .8333 . 

5 "y- ■ ■ 

12) • d = -1. 5, S 12 = y [8 + 11 (-1. 5)] r -51 

1 13 V 
1 -18-(-18)( T ) 

13) r= -, S l3 = r J— = .27 

• 1-3 



14) . d =. . 25, S l6 = y i 6 + 15 <- 25 )1 '= ™ 

1 5) r = 2> s a 2-16384. 1 r 3276? 

n £ - i 



IErJc 206 



<3 



£ol 1 8. 4 - 2' 



16), 

17) 
18) 
19) 



r 8 I ; s = 500 " ? (3 -* 06 * 5) - 994.09375 



2 • n 



a- Q = 1,572,864 approx.^5 se*c. by*HP-33 program 



' a,« = 3 2 = 1. 572, 864 - less. than 20 sec. by formula on HP-33 

- 2 0 - • , 

•program:. 2. 621440. 10" 13 over 1 min. by HP 33 

1 ,19 



20) 



formula: , I ± 5- fl) 

> 

S = m a + ar + ar + . 

n , * ' 

S = ^(l + r + $ 2 + . . 



18 - 1 3 

5" * = 2.6214 ' 10' . less*than 1 min. by HP 



-Far 
+ r 



n-1 



a - ar 



n 



/ 



21) 
22) 



{o, ,. r. 3, 1.",- 

arithmetic „- • 

{1. 0, -l,'-2, ...} 
arithmetic «^ 



+ (n- 1 



1 i 

A* "A. 





In a geometT^ Sequence, the lo&aTrithms of each term will fonpnn an 
• * 

arithmetic sequence with the commpn difference being, equal to the 

# 

logarithm of- the geometric sequence's common ratio. 



24). 
25) 



•W, 4 3 , 



4 5 , 4?, ...} 



Geometric r = 4 4 



rT a + d a + 2<I 7 

|x , X , X , . . .J 



aid 



a -T2d 

c 

„a + d 



commiph ra$io is 



= x 



26f 



r = x 
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Sol. 8. 5 - I 



Exercise Set 8. 5 



1) 

3) 

5) 
6) 
8) 
10-) 
12) 



*!0* 29 



"JO" 8 * 



2) 

( *) 




* = 35. 



a 40 * " 9 



appro* 2 rmn, 4 sec. 
on FP-33>£ 



apppox 3. 1 sec. on HP-33E 



a 10 ^-1536 



•a, s 1610612736 

1 3 0 



17 



th 



7) 
9) 
ID 



15 



= 49, 152 



a = 1. ^49267 x 10 12 approx. 2+ min. 
40 , . on HP.33# 

■26 • ' * 





HP-33E 
. * 




TI-57 










01 


STO 0 


00 


STO 


0 








02- 


STO 1 ■ 


01 


STO 


I. 




• 


* 


(03 


0 


02 


0 










1 04 


»■ STO 2 


03 


STO 


2 








05 


1 


04 


Lbl 


1 








< 06 


STO + 2. 


05 


■ • 1 










07 


RCL 2 


06 


SUM 


2 








\08 


PAUSE 




RCL 


2 






V 


■09 


RCL 0 * 


' 08 


PAUSE 








10 


PAUSE 


09 


RCL 


0 








11 


RCL 1 


10 


PAUSE 








12 


«3 / ■ 


1 1 


R*CL 


1 








13 


+ ■ 


12 


.+ 










14 


- STO 1 


13 


3 




* 






' 15 


STO + 0 


,14 












16 


GTO 05 


15 


STO 


1 


< 








RTN 


' 16 


SUM 


0 










5 


17 


GTO 


r ' 




■ 






R/S 


LRN, RST 




■ 

* 





{ 



5. R/S 



S 10 (X) '= 185 



J 



y) , In both programs replace steps 12 and 13 with 2, X. In RUN position / 
3, R/S S 1Q (Y) » 3069 

208 



Exercise Set 8. 6 



Sol. 8.* - 1 



1) 
4) 



6) 



x < y ? 

HP 33 

'TI 57 



2) 



x < y 



3>.x > 0 



x > y 
x > t 

HP 33E 



2 1 is displayed before stopping 
No change 

TI-57 



PRGiM 


rv UiN 


01 


1 


RTN 






(a) 


02 




ENT 


03 






L 


ENT 


04 










R/S 


The 


eight term 




,J)234375 












♦ 




PRGM 


RUN 






' \ 


01 


«. + 


RTN 






50 (n) 


02 


2 


ENT 


03 


« 


201 (a) 






ENT 


X 


299 (I) 




R/S 



LRN 








00 






'LRN 


01 


1 


• 


RST 


0^ 


= 




(a) 


<03' 


STO 


3 


STO 1 


04 


RCL 


2 


(r) 


05 






STO 2 


06 


RCL 


3 


_ (n-) 


07 






R/S 


08 


X 






09 


RCL 


1 




10 


ST 






IT 


R/S 






12 


RST 






LRN 








0$" 


+, 


Ml 


LRN, RST 


01 


RCL 


2 


50 (n) J 


02 






STO 1 


03 


X 




201 fa) 


04 


RCL 


1 


STO" 2 


05 






299 it) 


06 


• > 






07 


2 






08 








'09 


R/S 


* 




10 


RST 







\ There are^O add numbers bet-«_&<-n 200 and 300. 



Thb sum of the odd numhe r* between 200 and 300 is 12,500. 
t 



ERIC 



20 3 . , 



7) HP 33 ( . 

PRGM ! RUN 





\ 


V 


U 1 


O 1 v U 


13 TW 

KIN , f~ 

1 A 


fi.9 


C TO - 1 


U j 


u 


' C TO 1 




C TO 9 ^ 




OR 


1 


1%./ O 


OA 


CTf) 4- 9 Si. 




V f 


prr 1 




no 




• 


1 u 


O TO 9 (\ 




* i i 


"D A TIC TT « 




1 9 
1 L 


DOT ^ 






PAU5 E • 


/ 


1 A 

14 


RCL 0 




15 


2 




16 • 






17 


STO 0 




18 


STO + 3 




19 


GTO 05 




20 


PAUSE 




21- 


RCL' 3 - 




22 


R/S ' 





\ 

■ J 

8) ^ Store r-,in R^ ^ 

Replace stepVS.5 16 

ih HP-33 with ROL 4, X. 

in RUN position 

StRre r*in R„ 
4 

in TI-57 -replace steps 13 4nd 14 
with RCL 4, X, 
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Sol a 6 . 2 

« 





TI 57 


M 

w 




LRN . 




00- 


STO 0 


LRN, F 


01 


STO 3 


10 


02 




x**t 


03 


STO 2 


~T" 3 


04 


Lb(l 1 


R/S 


05 


I, 




06 


SUM 2 




07 


RCL 2- 




08 


• x = t 




09 


GTO 2 




10 


PAUSE , 




11 


• RCL 3 




12 


PAUSE ' 




13 


RCL 0 




14 

15 
16 


2 * 




17 


STO 0 




18 


SUM 3 




1 Q 


C TO 1 

u 1 V 1 




20 


Lbl 2 




21 


PAUSE 




22 


RCL 3 




23 






24 


RST 




Experience hunger, 


pain, 




elation, etc. 











t 
t 



/ 



T Sol. 8.8 



1) "-32 

2) '70 



J / . * If J 



4) .98304 

, 5) 6300 

6) 15.984375 ', 

7) -530 

8) 152.518 m ■ 

9) $9,737,418.23 .more by' lc, 2c, '»tc. 

10) 20.100 *^ 

11) 1,073, 741. 824 , ' , or approx, 16.9 miles 

12) 9.6 " 



J 



r 



r 
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